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copyright .legislation; implications of the forthcoming Wor-ld Allied 
Radio Conferences; and a variety of non-cost. variables. It\ includec 
also a brief review of the Educational Satellite Conmanication 

and a summary of the finding from a* Series of case 

different possible patterns of ,ITV delivery and ^ 
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"PREFACE 



Two years ago tha Educational Pol. icy Research Center began a systematic 
analysis of the waywLin which satellites could beTjeSt used-^-if at all—for 



educa.ti^al purposes .^^Je were aware that many, perhaps most, of the previo'Cis 
studies of the educational uses of sophisticated technologies have tended 
to concentrate on the technologies themselves, not on the educational pro- 
cesses and Impacts of the uses of . those technologies.. Accordingly, we have 
attempted to make sure that educational considerations and criteria shaped 
our analysis, . . - 

Our. -project actually evolved into two quite different, though related, 

tasks. First, we were changed with conducting a study and documentation of 

the^ Educati.mal Satellite Communications Demonstration (ESCD} -proj ect , a 

multi-million dollar, federally funded demonstration of the possible educa- 

tional. uses of telecommunication satellites," Our goal was to provide 

documencaticm on what actually transpired, as well as to discover lessons 

that could be learned from this experience. The bulk of our resources were 

allocated to -this • effort . 

> ■ 

' Our second task was to develop a more generalized analysis — one not ' " . 
'limited to the ESCD context — of the potential edu^cational role pf satellites. 
Toward this .end we created what is essentially a . comparative analysis of ^ 
alternative ways to make instructional television ^available to leariters: 
satellites; cable; public television; instructional television fixed service; 
and the distribution of videc^tapes and videocasset te^ . Early in our analysis 
it became clear that none of these methods of, delivering instructional tel^e- 
visiorTwasI^^qing to,/emerge as clearly superior Xo the others for all possible 
uses or ^'ijCsers . Therefore, .we haVs examined thes^ delivery modes in order 
to determme their comparative advantages and disadvantages, placing special 

. * I ^ T ^ 

emphasis on cost cohsiderations , ' 

' . * ' • • • *. 



Our "Am,. M'' 'v . t / submit te^i to the^ National lTi'stitu.te of. Education 
in January, . reeved our. findings with respect to the ESCD. 

This Final Report is concerned primarily -with the comparative analysis. 
There areS however, a number rpf references to the Educational Satellite ,/ 
Communications Demonstration, since -It constituted an important source of 
relevant information. We have included a brief summary of findings 
fi^om the earlier report, in' the Executive Summary of the present report. 

We are in debt to a great many^ people for advice'knd assistance dur-iag 
the Qourse of this project^ and it is. not- possible to name all of them. 
I fact, it is difficult to "fe'ven list vthe range and variety of the. -different- 
agencies and insditutiont' wi^h whicli we dealt." • , ' 

. / The EPRC .research team included the following: 

" . . Laurence B. DeWitt, Project Director 

Fred D. Baldwin 
' , * ■■ Steven Porter ■ 

' . John Hudder \ 

/ , - Augustus Root 

• ^ . Peter Wliite 

Laurence F. -Kinney 
' ' ^ ^ . Naomi IJhlte- 

Emily E.^- Haynes . . . 

>^^^ Thomas Carroll 
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. ;. . ; INTRODUCTION 

' • : ■ • - ■ 

This report summarizes the results of a two year invest igation; by the 
Educational; Pplicy . Research Center (EPRC) into the feasibility of us.ing tele- 
communioations satellites for educational purposes. Hiich of our work, parti- 
cularly during th4 first year and a half, was directed* towards a study of, the 
operation anilQ^mpLaoat ions of the Educational Satellite Communications \ 
Demonstration (ESCD) - The results of thi^ study were -presented in -our Annual 
RepbriVwhich 'wa^ submitted to the National Institute of Education in January ' 
rl..976 atid is Summarized briefly within this report. Since that time we have 
focused oV ^n examination of the comparative advantages and disadvantages ot r. 
of deliverinf^ instructional television (ITV) by satellite as oppos^ed to delivering 
it. by some other: means, such as cable, public -.television, m.iiled videotapes, 
and. microwave broadcasting. For the ..los,- ^»art we viewed' these systems as, 
equivalent in terms "oY their utility to educaXiors and students: they are 
simply alternative ways of getting ITV to places of instruction. However, ^ 
there are in fact some dlf'ferences among these delivery systems with respect 
to such potentially* iirportant factors as two-way communication capability , 
•and -flexibj-iity with regard to instructor contr-ol over what, programs are 
viewed and when they are viewed. We have also examined several '^hybrid'* 
systems which use two qr more ilelivery systems . (i. e. , satellite broadcasting 
with local distribution by cable) to reach the final users. 

The central purpose of our study has been to delineate the circumstancds 
under which satellites appear to be a viable means for making ITV available. 
Our approach has been one of '^putting satellites into competition with alter- 
native delivery systems" and seeing which one or ones emerge as optimal in 
'teWs""of both and nol^-cost' coniidera . Unfortunately for our analysis, 

this has not been a simple matter , and we are. unable to say that one system is 
in all cases better than another. Some systems are clearly better than others 

'.under certain c ircum stances . while other systems emerge as more effective under 

•• I ■ " — — — ^ 

other rircumstanaes. Thus the chief problem (and one which we have largely 

s 

been forced "work around" rather than solve) is that there are literally any 
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infinite numl^er of different possible fiictors relevant to choices among ITV 
systems. These ^include geographic /^aren to be ctivercVd; topography of areas^ to 
be served; number o f* part icipat Ing states , districts, schools, and stiudents; 
"geographic distribution" or "density patter'ns" of participants; anci the number 
6f hours of ITV to be supplied each day. These matters will be dealt with in;;'; 
detail ia the chaptei<) on comparat ive- system costs. ^ 

Tills Final Report is divided into three chapters with several appendices. 
.The first chapter is the Executive Sunmiary. It: has been written with an 
awarguess, that many readers will not have the time or tlie interest to. read' the 
entire report, For this reason the Executive Summary is available separately 
from the conjplete Final Rapoct. The Executive Summary constitutes our summary 
overview and conclusions about - . • 

.The costs of provLding Vi'V- ^'>' ^^itullile as'opposed to- ' 
non-satellite svstems, .^J^ ; 

.An ex£imination of the results of several special 
.• studies which we conducted on such matters as -the : 

impact of the new copyright legislat ion, the ; 
. >: implications of the forthconiing (1977 and .1979) 

, World Allied lladio Conferences, and a. variety of ' v , 

non-cost variables of .the delivery systems. 

.A bri*ef review of the Educational Satellite 
Co'mmunication Uemonstration^which summarized Our ^ 
earlier work. ' . * ■ ' ■'. 

.A summary of the findings from,.a seriej> of c:)se 
studies chat we conducted to review different ^ i 
possible patterns of ITV delivery an^ usage. . 

The remaining two chapters . present an in-depth cost analysis of -delivery 
s^s'^tem performancevand the findings from a set of case s^tudies which ex^ined 
characteristics of existing systems in various set t ings around tile country: 
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CHAPTER ONE 



EXEGJJTIVE SUT-IMARY 
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^ BACKGROUND V . .* ' ' v - ' 



'When we beg^n our analysis\f the prospective use of. satellites .for 
educational purposes over two years ago,' we realized that there were ;three 
alternative approaches' we cou).d pursue:- 



/ 

/ 



.(1) We could simply assume that it was inevitable, that ' v^ 

sat.ellites would be used for educational, purposes . 
and bend our efforts towards finding ways of making' 
maximal use pf. their.capabiliti.es as well as min- ^! . 

im' ^ing possible misuses or. abuses. y - ■ . ' ' \ 

\' '\ ^ " ■ . . • * / . 

•V(2) Since educational use of the satellites seeme^ 

bound up with the use of instructional television 
(ITV), we-could examine the logrc,^4.1y prior question 
of the advantages and disadvantages of .ITV as com- 
pared to other modes of instruction. - 

iZ) We could assume the merits of ITV across a nqn- - • . . 

trivialv range of educational situations and then 
view satej-lites as yet another way of ciolivering " y 

ITV and seek to discove^r whether satellites'.of'f ered. 
• . any particular ad\mntag'es or disadvantages for . ^ ^ 
providing ITV services'.^ V . 

We settled upon the third of .these approaches. The^ f irst ^^approach w^^s 
reiected because we saw the educ^ational use o f. . satellites^ as n^fei the/ .i^nevitable ^ 
nor necessarily advisable:. We /rejected the second' because it tWouldf have ^ ' 
involved our dealing with iss.iies, albeit jmpp rt ant^^.ones., that*' Ihvo'i^ved tboi 
many variables fdn a mahageyble;'study'. These issues t_en;i^'ed to fpatl.into 
three categories: .( 1) . th^'^ domain of alternative pedagogies where there is V i 

already substantial data/ indicating that • there is no statistically significant 

/.-■-■"•^ ' ' • ■ ' ■-. ' ■ -l' ,■- *" ' 

difference between the ili'f ferent ^.instructional ;t;echniques 

/■■'.,'.'■■;"■•'■»'.■ ■ ■ '■■ ' . -■-■/r..".' ■. ^ >■ 
lecture, ^ tutorial , radio inst ruction, ITV, ■ CAI j' etc . ; (2) ques,t ions-; df .^ how ^ 

•/ . . ' ■•■ . , ■ , ■ ^ * 

' when and by whom ITV'was actually made usa of wh^n. it was made-;ayail^bie 
";(a subject;: which ha's received surprisingly Ir^tle research) • and ; -(3^ ^. , . 

problematic tradeyb f £ ."quest ions^abou f^inancin.1 resl^urces 

could best be used by educators/f or ITV ^as compared-' to other educat^ional .. 

activitie^ . / ■ ; ' ; " ' . ■ * . ^ :■' 'JL r 



/ 



•Thus we ,'decideci. to focu^'-bur research on ati ahalysis- of trhe cairiparatlive 
advantages and disadvantages of pro\4ding ITV by^ teleMTimjinicatlons satellU 



/■■• 
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It must be emiMrasized that we arc not implvieitly or explicitly endorsing 
the -value of "ITV; 'Our repearch simply do?s not dual with th is- suhj ec t . ' 
Rather, we :lre cont,ent to obserye that a* number of: school systems have ii)- 
"vested resources in, ^ITV while many^ others have' invest igated the possibility of 
doinj; sol - We anticipate that, our research will be of u<>e to educational , 
decis ion-mal5:ers who are. considering the introduction, evpans.,ion, i">r revisi«n- 

of riv .use. ^ ^ ^ ; '■ • . 

• ' ... ' •. - 

In short, bur report concentrates its analysis on tii^-^ relat ive advanta^'.es 
and disadvantages of d i f f erent 'way s of deliyerinf:; instructional te duvj sion. 
B.isically there -are f'iv.i'. d i f f erent modes of d istr ibut inj:; nV:- . • 

(1) Satellites. ' ^ ' ' ' 

(2) .Cable , 

(3) ' Public Television (PTV) • 

(A)"" Ini?tTuctional Television Fixed Servaj^ce (ITFS) 

(d) Mailing of videotapes or videocassettes. ^ ^ 

These basic modes can he combined in two different ways. First, ^tbey 
can be combined vertically using, f or - ins tance , satellites for initial distri- 

' ♦ ^ ' . ' ' — ' . : • ' 

butioh to PTV, stations that then re-d ist ribute " the progranfe to places o f, - 
inst ruc:.t ioh.' >^econd,; these delivery systems can be confblned horizontally , so ^ 
that 'one 'delivery mod.e serves sopie schools in the coverage area while another 
mode serves other schools in the 'coverage area. .For instance*^ there arA^ a- 
nuraber oY possible coverage areas where PTV' is accessible to all but a - 
- handful .of schools. Tri-^^ch .areas it might ^be best to^wse-. PTV to distribute 
ITV <fto all the schools which it can serve, and mail videotaptis to the remain- - 
ing" schools. Obviously,^ it is also possible' that the optimal, system is one 
which involves both vertical and 'horizontal arrangements. ^ 

— ' ' " — ^ . . ' ' • • 

We do^not deal with the possible educational applications of i^uch develops, 
.merits as. yideo discs, lasers ^and^ f iber optics. Jh'ey'raay have implications 
pfor I.TV delivery , but ai^y d iscuss ion 6f them would 6e^ rjuite speculative^ 



. If the alternative delivery systems were identical in their ^effects 
Cboth direct and indirect) then our task would t>e greatly simplified- for we 
wcfUld only have to examine the -costs associated with each. The least expen- 
sive system would clearly be the^ best , since it would provide an identical 
service at least cost. However,- the^e. delivery systems do in fact vary witVi 
respect to the following factors: * , • . ^ ■» 

. Flexibility that teachejrs have in terms, of when in the 
day or the week their classes use ITV. 

• .Ahility of the delivery system to be r esponsive to.t'he 
needs. and requests of teachers for different kinds of . 
programming,. . . ' 

.Some systems (such as sajiellife ones) can* have two-way 
commu nication .capabilities tiuilt into them as an integral 
^ '/pa^^o^ their operation, while others (such as the mail- 
ing of videotapes) would have to develop .ancillary fae- / 
ilities, such as telephone- communication, to duplicate, 

this service. * • . 

>. * ■ . 

.The organizational requirements and implications' of these 
alternative deliyer.y systems are quite differen-t. A • , 

satellite system, for example, tends to require a * 
fairly high degree of centralized decision-making or > \ 
» consensus on what programs 'will be aired "and when they' . 
will be* a'i red, while a system of mailing video tapes 
to schools might be much mere decentralized and locally . . , . 
controlled .. , 

'.The forthcoming '(1977) meeting of the World Administrative^ 
" ^ Radio Conference (WARC) , the international groups which 
allocates ^spectrum space for different lises^ and users, 
• ' may make 'decisions which will effectively prevent^ 
ttTlecommunications satellites from being used, as a 
regular mode of ITV distribution. ^ 

. Copyright and roysf^ty r<equirements may be different 
depend^ing upon wtjich of the alternative ITV del^ery 
systems is to ^be used. ■ 

We have highlighted at the ou,ts,et these ways' in-which the TTV de^l-ivery 
ihode^s actually are diffeVent from" one another largely to make, it clear that 
we have not dnrealisticaliy simplified the real wjrrld problems. It should 
'be noted j though, that some of- these difference? can. be reduced to 



questions of cbstT 'For example, PTV o.r satellites could he' seen as fairly 
i^nflexible. systems -with respect to time scihe.duUng — tlie progragim int; Is 
broadcast "at- a certain time in the day and teachers must have their classe,^ 
view the material then. -However, there Vfre two i>nsic ways t his-. Lnl: lex Lb LI iPy 
can be substaht ial 1 v reduced. *FLrh?t, t-he In-oadcastinr, s'chedule run build in - . 
repeats so that t.lie same* program Ls jiirell several times i n . the" cou rse ot a 
day ur a week. Second, subjeca to poss ible' t'OpvrJ vjit rus i ra i n t s wliich are \* 
elaborated later, the broadcasted uro^ramm i ng' ' . an he^ vidoutajied by flie school 
I'or. subsequent use. at the. teachers* discretion. 

/ - , ■ 

■-'■'* > / 

•* , * * 

'ri\e remainder of this Hxecutivo Summary is divided into urur parts. _ 
Tiw I irst deals with the comparative costs of deliver i-ng ITV by different 
means. We have emphasi/^ed . this topic because we rea.l izi^d that many educational 
dec t*s ion makers, at the federal, state and local leVelsmust be very concvrneci 
witu the budgetary .Lmpli'cations of ITV' systems. Very little has bi.'en written 
on this subject. Second ,^^i;ji<^reseTit a 'summary nf the majiir non-cost Issues 
surroundii^n- ITV systems. Including such Xopics as the forthcoming WAHC decision 
and tiie recently passed fe,deral copyright law. The third section is duvotfd- 
t'O a brief review of the •i:duca<:iO'iai, Satellite Communication Demonstration 
and a summarv of some conclusions from its evaluation. l-'inally, the fourth 
sect ion "presents the main implications of tJie series of case studies o.f ITV 
del'Lvery vsystems. - ■ . .. 
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COST ANALYSIS 

There are a large number. .o.P factors which must be taken into account 
in a thorouglv analysis of the comparative costs of alternative ITV delivery 
systans.' As noted earl ier, it is ^impossible to state flatly that- one syst 
is the le/ast costly. Under one set of circumstances one system etnerges as - 
least- expensive-, xvhile another one will cost sj.ightly less under somewhat 
different conditions. And we have-not had any specific geographic area- 
or nreas—siich as thfe State of Montana, New York City, or Appalachia — for. 
which we , were to design a .'-least cost" system. Consequently, we have 
established a more generalized set of object/ives. First, we' have con- 
structed the bas ic 'cost "build ing' blocks" which would allow us (or anyone 
else) to discover the least cost system for any particular situation. 
Secpnd, we have experimented with these building blocks or cost components 

> ■ 

in a number of simulated situations in grder to gain some understanding 
of the general cost adyantages and disadvantages of the different systems. 
Th^se simulations h^ve been based upon the cost 'components developed in . 
the first part of the analysis. ' . 

In all of these studies we deal with annual costs either on a per 
schooj ( ;r part icipat>ing institution* basis, or on a per student basis. 
IrTnile this is the standard and probably most useful way to examine such 
costs, it masks one ve^y important pracMcal consideration: the initial 
capital start-up. cost. In developing annual cost estimates we divide this 
initial costly the number of '>ears' of service the equipment is expected 
to yield before it wj,il have to be replaced. However, such equipment will 
generallv have to be fully, paid for^'at thk time of acquisition. This has ' 
two .major ""implications. First, users of the ITV system may be confronted 
with an obvious financing problem at a time when school budgets are severely 
restricted and when cap ital .may ^be difficult to borrow. Second^ and equally 
imi>:)rtant, the ITV delivery system with the larger capital costs represent 
very ma]T>r decisions or commitments th^t are difficult and very expensive 
to alter subsequently. Two systems in particular — satellite and ITFS — 
tend to Involve costs and commitments of this nature, and will be discussed 
i;nore fully later. ^ p, 

■ - ' 13 '■' . .. 



Ail of the analyses summarized here have been made within the follow- 



ing constra iaits: 



We are considering only systems which involve at least 
fa^irly intensive use of ITV. We did not, for instance, ; 
examine alternative ways of delivering occasional tele- 
'vised programming or of providing the capacity for live 
teleconferences, although the cost compon^^nts which we ; 
have. developed might be useful to someone wishing to do • 



so . 



We are not excunining the comparative costs of delivering 
ITV to homes. However, pur analysis is not restricted 
to the delivery of ITV to schools, although this is the 
central subject of our consideration. Generally, we are 
concerned only with the delivery of ITV to "places of 
group instruction" which could include pre-school, 
elementary and secondary schools, factories, colleges, 
office buildings, and so forth. . . 



ft 



. We have been limited to an analysis of alternative T.TV 
delivery systems for the United States. Although much 
of the data we have gathered would be transferrable to 
other countries or consortiums of countries, our con- 
ceptual framework .has been tailored to the conditions . 
ei.isteat- in the United states.' The important point here 
is not that the United States is. uniquely different from 
most other 'countries, but that the United States, like 
■many other economically developed nations, has a rela- 
tively well developed communications infrastT;:ucture . 
The presence of such an infrastructure means that there 
already exist ways of* delivering ITV— such as public 
television and cable television. It also means that 
there are a large number of educational institutions 
which 'have personnel whoi-'are familiar with the Qpera- 
tion of such equipnen^t. ' In short, the analysis pre- 
sented here carries with it* some very important caveats 
'about its applicability to. less developed nations. 

_j' . . 

When we first began our examination of t;he comparative cost of dif- 
ferent ways of p^roviding ITV to places of Instruction, we were a bit over- 
whelmed by the number and variety of variables with which we had to deal. 
We had to pay attention to such factors as: 

14 
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. The number of hours and channels of ITV to^be' provided 
each day; * ■ 

. The number of times a given progra^ii might be repeated, 
each day and /or week; ' ' 

. The number of ^schools which might be included' in the ^ ^. 

"coverage area;" 

. the average number of students or classrooms in the 
"covered." 'scJaools; 

. The definition or circumscription of ' the "coverage » 

■ . " . .A 

. The geographical dispersion or "density" of *these places • 
of instruction;. 

. The topographic variability of different areas; 

. The exfent and pattern of the existing communication in- 
* f rastruct^re, especially with respect to the • availability 
of cable and public television; 

. The extent to which places of. instruction already pos- " . 
sess at least some of the equipment necessary fjJr-ITV; 

. The poss;\Kilit ies of providing ITV to one part of the ^ * 
coverage area witPi one delivery mode, while; providing 
it to another partVit*h*a different mode or modes; 

. The cash flow problem which is raised by the fact that .\ 
different ITV deliv^iry systems have ^dif f ering require- 
ments for "up-front money" to cqver initial capital. ^ 
equipment costs. 

1 . • ■ 

In a later chapter of this report that deals exclusively with costs, 
we discuss these variables in considerable detail. Rather than embark- 
ing here upon an attempt to summarize the methods we used to analyze the 
costs of the various delivery systems (and the costs of combinations of 
such systems) , we will 'present a general summary of the types of situations 
in which the foJ^towing ITV delivery modes have comparative cost .advantages: 

i 

• Telecommunication Satellites 

. Instructional Television Fixed Service ^ 
. Cable 'television • , \ 

. Public Television ' ' * 

. Mail'ed Videotapes and Videocassettes. { 

1.1 



We begin wi^h j discussion of "com-jnon rcosts" - costs which are in- 
curred no naLtei v;tiirh •:7;)0, oi 'IW delivery system is utilized. We then 
dcrciihe, cue hv on< , rhe cost advantages and disadvanta^»es of these 
neti7*^iv sv::>t.n:^;. r;^::t, w^- discu.>f^ the varioivs ways in which, these systc^ms 
can t..>^coinbjned tc K-rx ''h) or 1 d'* is, We conclude ^with some "general ' 

observations on tiiese ;'Merr.ar:\ a systemr, \'hlc^ include, some non-cost . 



considerations. 



Comm on Cosj:s - . , . ' 

In developing cost estimates for the components of the di f f erent JTV 
delivery systems, It became apparent that a number of the component- ,costs 
were identical no matter which system was' use^. Since our major purpose 
has teen to examine comivirative costs, the exi^teace of the.se common costs 
("common" .to all systems* has allowed us to simplify our analysis by 
factoring them out and setting them aside' on the basis tb^it they have no . 
influence on these comparative costs. ' 



The common costs fall into three categories: in-school costs, system, 
management costs, and costs of developing or renting ITV programRiing . 1 . 
Briefly, the in-school costs include the purchase of color television seti^, 
videocassette recorders and videocassettes , interna! wiring of- schools for 
within-school di sti'ibution of ITV, and an amplifier for "boosting" the 
strength of the signal received by the school. In each case it would be 
possible to make strong arguments that these are not essential or .necessary 
costs. We view these purchases as options available to participating; 
institutions. As oo^ions, they need not be purchased all at once, nor by 
al'l. participating ir^sl itutions at the same time. We have Included these 
components 'because the experience of scho^s an5 school districts, which 
have used ITV heavily in the past suggests that the "purchase of such equip- 
ment is generally considered desirable. However, whether the equipment 
is purchased or not has no eltect on the comparative cost analysis since 
the purchas-ing decision .is unrelated to the way in which the ITV programming 
gets delivered to the institutions. 
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The full costing details of the in-^- school common costs will bje pro- 

\ >: ' 

vided in -the chapter on comparative costs. It is perhaps sufficient here 

■ h •• ■ 

to simply note that the annualized cost of this equdpment is abou>5s ^,p02 . 
per vear for each i3art ic ipat ing inst itution , . and is >based upon a total 
capital outlay of about $1^0,000, ' - * , 

The "system management^ cpst has proved to be rather . problematic. ^ . ♦ 
There has been a, wide variation in the management costs of ITV programs, 
nowever% there seems to be no substantial • reason to thi^ik-.that the system^ 
"management costs'must vary much from one delivery mode to another', Henc^e, 
we have simply included them in the common cost category, . . 

It has also iDeen difficult to' determine a ^workable way to estimate 
the'- costs of deveiopiiig' or , renting ITV programming^. We do have e^t;imates 
on the cost of developing new programming^ but these costs^ range from 
$150, QOO per hour of programming ,l0 materials Which are provided free of 
charge. Howeve'r, it appears that no matter what .these materials cost, 
they would cost' the same whether th-'^y were\ provided by satellite, ITF5, 
cabie^^^ whatever . The case of rented programming is somewhat -more com- 
pie-/., involving presumed distinctions "Between broadcasting mo<i^sa^^^in^uch 
a way that it is difficult ^to tell how many, \viewers there are (such; as 
PTV), as opposed to transmission of materials to identifiable audiences 
(such as by mailing videotapes to specific schools) . Actually , the dis- 
tinction as described here is. somewhat more rabional and clearcut than 
the criterion used by suppi^iers pf educational programming. The complica- 
tions, with* some attendant id iosyncracies , are attributable to certain 
intu^acies of copyright laws and royalty agreements. Nonetheless, it 
appears to be substantially accurate to^'assume that the cost of renting^ 
ITV programming will be roughly the same no matter what the method of 
distribution. *i; 

The effect of creating this category of "common costs'V is to simplify^ 
.oAir analysis. It, means, in. starkest terms., that 'therd are fewer variables 
^with which we must deal in assessing the .comparative costs of different • 
ways of deliver liig ITV, . 

.17 . . , 



Single Mo de ITV Delivery 

— : . • • , ■ ^ ; • 

We turn now to an examination of each of the five alternat ive^llV 
delivery modes- Th^ purpose of this is to review the main unique costs 
(i.e.,' excluding common costs) for each system as well ^ to .suggest ' 
general circumstances under which each possesses cost advantages. . 

^ L. Satelli te Sys tems. A satellite system which "broadcasts directly 
from the satellite to participating instit:ut iotis will- almost always involve 
the largest amount of original capital outlay. We have assumed that time 
could be rented on a powerful satellite for abdut $500 pef =)iour for^each-^ 
Vchannel, so the cost, of purchasing arid launching a s^^tellite does not enter 
into oc.r -compu.tations 'c except in ^the form of the rent:al'^sts,)v ' Hf^wever,'.^ 
there remain Tnajor capital, costs : . ; ^ 

The uplink' transmif^er and associated transmiss ion ^^^pjngnt . 

The uplink -requires a large antenna, which \sends Si?;na-fa^ up to 
. the satellite: so that the satellite can rebroadcastyt)|eiP^:}r,o 

the participatingv.institutions. It is also necessary to lnain- 

tain at least.'^a small studio and equipment to process the ITV 
' programming.- In some, possibly rare, situations , it might be 
-possibie-.to buy timfe on an existing uplink facility. Other-^ 

wise, an initial capital cost of about $250,000 is . necessary . 

. Broad cast., receiving equipment .^. Each .participating institution 
^ requires an antenna and related equipment to receive the 

• satellite broadcasts. Such Equipment costs, by current ^ 

estimates, about $6,000 for each participating institution. 

»-i 

In addition,' there are two major operating costs unique to a ■ 
satellite system. We estimate that it costs about $200, 006 per year to - 
operate the uplink and studio broadcasting facilities. In addition, there 
is the. previously mentionedl^arRe of about $500 per hour for the sateJ lit 
Since there are about. 180 school days in .the year, there is a satellite 



cost of about $90,000 for each *liour of daily , prpgramming ($500 per hour , 
multiplied byU80 days). Thus one hour of satellite time, for each of the 
180 school days costs about $90;000, two hours for each day costs about 
$180,000, and so fort Rr. ' "\ ' 

' What all of this means in general terms is that use of a satellite 
system to deliver ITV directly to places of " instruction would probably 
Involve the 'following considerations ' in o,rder to be judged as advantageous 
in terms of its cost: ' ' ■ . ' , . 

^ ■ ■ 

\ . ■ . « « • 
' . • . A very large number ^f participating institutions ^ " 

; are required in order to "spread*' th^ large system- * . ^ 

» ' wide cost over many users'.- Otherwise, the costs per 
institution ar;e prohibitively large. . 

■. The system inu.st be operated quite intensively in 

terms of the t'lujnber of hours per day it 1'^ used in 
■ order to* reduea the per hour cost. ^ 

. The satellit;e system tends to be more cost advan- 
" . tageous in s,erving widely disp.e^sed^ schools (generally 

' over at;U«ieaat. several states). . However it tends to 
be moire expensive than- a'^cable or public television ■ 
delivery system in* areas already heavily served by — 
these mod^es. 

^ ■ ^ ^ ' \ ^ 

•„ . Afe noted earlier, the capital costs associated with* 
satellite d^^ilivery of ITV are large, and a, decision 
' . • to develop such a system would generally involve an 

B to 15 year commitment to use this technology. >,\ , 
■ - ^ ' ■ ■ . ■■ ' • . • ^ - 

2. Instructional Television Fixed Service (ITFS ) uses microwave 
frequencies to transmit ordinary television ^gnals to leceiving s.tat^^ons 
~ which use straightforward' converters to convert up to four channels of ^ 
video/audio to standard VHF chamels. . Though restricted to 10 watts of 
output power per channel, ITFS systems can achieve line-'of-site coverage 
with adequate r^eived power because transmitting and (especially) re- 
ceiving antennas can be designed to have high g'ainis^ in rfihe direction of 
interest. Some; ITFS systems are configured with FM audio uplinks allowing • 
*'talk-bacV ^rom televis^ion classrooms to instructoTjs (sea case studies!^' 
oni^'the'iiptanf ord and the University of Southern California ITV systems). 



• ITFS ^signals can be .carried around or over line-of-site obstacles 
by using a series of repeaters' with adjacent transmitter^ having line-of- 
site between them. Since such- rfcpftaters with their associated equipment 
are expensive, local topographical features, along'wlth consideration, of 
the geographica|l density of receiving sites, are the. princilpal determinants 
of ITFS cost.. ^ ' . -■' „ . 

t . An ITFS system, like a. satellite one, involves a considerable 

•initial capital: outlay ; The major capital costs include* 

. C ommunication s towers upOn which to place the an-^ 

tennas. The cost of such towers- is extremely vari- 
'f able, and depends upon the topography of the cover- » ^. 
age area.. In an ideal sit\jatioh~perfectly flat 
terrain or an area with oneShill upon which to pXace 
the tcwer — ^^the cost can be quite low, e.g., $5,000 
. io $10,000-. In other, perhaps' "more ^ornial** situaf 
• ' tions it can go as high as ' $300,000- or more. 

* ■ 

' . The transmitters cost about $15,000 for each channel, ^ 
An ITFS system can have up to four channels, so 
' • . • this cost can be around '$75 , 000 for each tower with i 
a set of transmitters. . . ' 

The capital cost of equipment for receiving, the,, - 
signal is about $1,500 for each receivlrtg siite. ' 

• At least one central broadcagt studio is necessary , 
for originating the programming. Such programming • 

can be pretaped. or live. In more elaborate ITFS . 
systems there can be more than one broadcasting ^ / 
, . studio^ Vc ' • . 

' The annual o>erating costs of an ITFS-. delivery system are, with 

several relatively minor exceptio^ns, exclusively those, which we have re- 
'ferred to above as coimon' costs,' i.e., costs incurred about equally by' 
any of the- different. ITV delivery modes. 



Jn general terms, an. ITFS deliverVV.system has ^^^^^ cost ad- 

vantages and disadvantages of the following sort':- 

■ . ■ 20 , 

I . .16 ■ • ■ " 
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If s-fehools or other participating ins^t itut ions are 
in*l ine-of-site with some central , location, an ITFS 
system, can have distinct cost advantages over tha 
'other delivery mpdes. 

If the intended coveragi area is not substantially 
ser^>ed by PTV or .cable and' is too small, f or* a satel- 
lite system .to b^ economical," ITFS may be the least- 
^ vcost system. ' > - . 

.Even if the coverage area is fairly large — say a 
state as large as Nebraska- -ITFS might be less 
costly than a satellite system unless t.here is a 
need for more than fo.ur channels. 



^0 



A potential 3 isadvantage of ITFS is * that there is a < - ' 

very considerable original capital outlay for all / 
f» • ot the .necessary equi^pment- As noted earlier, this 

drawback.also applies to a satelldfe- system. How- 
eVer, tihis problem is somewhat smaller for ITFS since . \ ^ 
^ it ..is possible to liegin with a cote ITFS sys^tem.in 

one reasonably^vcontined area, and expand it with , , 

add,it iohai transmitters later. nonetheless , *the v 
capital costs of an ITFS system do pose a- problem ^ , 
with respect to or iginal'-capital- outlay and its ■ ; * 

attendant long-term commitment* to* *'go With the 
^ dec is ion. " . ' > . 

advant^RC over a satei- 



ITFS possesses an intrinsic^. advantage 
lite "system which might serve the same coverage 
area iri' that ITFS is piuch more flexible in terms . 
of allowing for greater local decision-making about 
which' educational programs^ will be ''aired" and 
when they will be "aired." . ■ . 
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3, Cable Te levisio n. Cable^ television— when it is available— appears 
to be far ^nd away the least costly method of distributing ^.TV. The cost> 
of such service will vary from one cable company to another. Very, fre- 
quently, however, cable companies have ^ made channels available 'to educa- 
tional institutions at littlG or --no cost.. .Cable companies are currently 
required by' the FCC regiUations to provide all customers with the broad- 
cssts of the areas' commercial and }5uhlic television stations. In this , 
way many schools already have access to ITV which is" carried by a local " 
PTV station. We are es pec ially doncerned-' here, however, with the 
pos^sibility of an 'Additional channel or channels being made available to 
educat ional'^users. 21 



For modem systems using good quality cables and linear amplifiers, 
the additional costs incurred' in providing extra channels appear to -be . - 
extremely modest;,. In- some cases no additional • capital equipment needs ' , 
to be installed at the cable company's transmission facility (called a 
"headend").; in others additional modulators and videotape machines may be- 
needed. Some operators .affix, an ^idditional charge for "hoqkirfg-up" a 
participating institution to the cable systefh. Furthermore, some companies 
might assess an operating cost .charge which usually i^ould be quite small". 
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)jnder a new' ruling put into effect in the summer of 1976, the 
FCd-has effectively allowed for new cable TV systems to be installed wi'thput 
set-top conveyieirs'. Such systems will have the capacity for carry^g many ^ 
more Channels tHan the CATV customer can receive without a converter If 
instructional television^ were demanded by schools, it would be simple .. 
matter to cablecast signal's, over uiiused 'portions of the cable spectrum . 
(with the addition of a modulator per '. channel at the headend>-which costs 
approximately $2,500, pJ^l^s converters at each school which are available 
at iess than $100) . • » ? 

All other costs assaciated with'.cable television delivery appear- 
to fall, into the ''common cofet" category. , ^ * . 

% short, then., the. cable televis°lori mode of ITV delivery has 
extraordinary cost advantages over the of her systems. .It is yirtually . ■ 
ipiprssible fot any of the other systems to even come close to it in terms 
of cost advantages. " Lts major drawback is that it is not civai^labl'e in „ 
all areas. As will be discussed in a later section,^ when cable television 
uses a converter and thereby controls access to specific channels for 
specified institutions, theyre may be advantages in terms of TTV programming 
availability, and cost: • ' . ■ • . ' _ . 

■ ' f 

4. Public Telev.ision . Public television, has se.rved_ in the pai5t as 
a principal distributCJr of ITV. • Of ten ,• In ,f act , public television, stations 
have' been created' dnd fuiuled by educational units (gcnerallv bv a state 

; c ^ * . 

' <\ • " ^'^ . 



education agency) , We .may now, however, be entering a transitional period, 
li which the pubi io . telev isioh' stat ions which are 'not operated by* educa-- 
tional agencies will be much less enthusiastic about provi^^g educatipnal 
inst itutioas wiDh daytime. ITV prqgramming. In the past» many PTV stations 
have seen daytime educational programming as having i very iDw-opppjtunity ,^ 
cos't — in many cases the ' alternat ive was simply not to broadcast; There 
are some ind ic.it ions that this may be changing and that a number of PTV 
stations feel that they could 'offer daytime programming that would provide- 

truly V iable alternative to ^he of f er ings. of qommercial television. It 
may be that th6 new Public Broadcasting Service satellite system, which 
will, make three .ch'annels avc^ilable for the distribution of p.roQ;raTnming 
to PTV stations, «^ill provide a suf f ic iejitly attractive range 'of programming 
that many PTV stations will find it increasingly difficult to justify de- 
■ vrting davtime hours to the broadcasting of ITV to local schools. At 
this point these possibilities must' be viewed as unknowns. But they are 
real possibilities which-, cannot be ignored, ' 

Therci is only one major cost (apart^ from conujion costs) associat^^ 
with delivering ITV bv.pjjblic television: the broadcast fee. We asisunje 

'chat Che part ic i pat ing , in st itut ions, a school district, the state agency, 
ar some combination of those .units will be charged for tKe operating and 
capital ip:penses assQc iated with the PTV broadcasts. These costs<^ cover 
a wide range, depending upon such factors as the size of. , the transmission 
tower and the type and amount of other broadcasting equipment/ maintained' 
bv the PTV stations. Based upon a survey of a number of .P^ stations' 
costs, we have develoix^d a mid-range estimate of about $150 per. hour for 

" transmissian and monitoring costs. Since we are assuml^ig in all cases. 

considered here that ITV will be used on a very regul/ar and intensive 

ba.^is, .we have estimated the cost of providing one /ipur of ITV each school. 

day for- an entire "school year: f80 days times $l/o (for one hour each of 

these da^/s) equals S27,00O, "Thus the cost (apa^t from common costs), of 

providing ah hour of ITV per. day to all of thcr schools in a PTV station s 

coverage' area is about $27,00.0 per >'ear, ' hours per day would cost 
4 

ab(Hit ■.^5-i/)0f), vind so on. 



The ' following so.rts^of observ^it ions can be mad li^. about the com- 
parative advaiitages and d isadvantaj;es of delivering ITV by public, television: 



Where- cable television also covers the P'R^ coverage 
area and has unused channel space, PTV will, almost 
always "^be more expeni^i.e than cable in terms of, 
actual cost. Howaver, in Terijis of costs charged to 
local educational: units there may be little difference 
between the" systems if state funds are used to. sub- . . 

- , sidize.the PTV station. ^ • ' 

Except for very large coverage areas — ones tiiat • ^ 

would generally involve more » than ten PTV stations 
' * all providing the same^ITV programming at the same 

t ime"--PTV .wi 11 be lesS expensive than/sa,telllf^-S . • > 

.PtI works best wh^n there is fairly flat terrain and 
wfiere the receiving ins.titut ions ^are located fairly 
close together. Thesti are also the circumstances . , 

under which ITFS works best. An advantage of ITFS 
is that it can have' four channels, while PTV has ^ 
"only.one. An advantage of, PTV is- that it requires 
almost no initial capital outlay (except for the • ' 
common costs), while ITFS has a very ■ consider ab J e 

in it ial cost. ' - " 

A. ■ _ ' - ^ \ 

' \ A numbe.r.of PTV stations may become increasingly 
• . -reluctant to devote daytime hours to broa4casting 

'ITV. In such cases the PTV stations may be willing , ■■• 

. . to broadcast during otherwise 'Mown^'Jtime (in the ' 

' midnight <o 6 a.m. period) allowing schools to 

videotape materials for subsequent use. Timin.; 
i V- devices can be used to automatically turn video- 
tape r.ecorders on and off so that nO personnel ■ . . ^ 
woulxi have to.- be present. , • ^- . .' ' i 

J ' " ■ ■ . ■ " ■ 

■ , ■ ■ • t ' 

• ■ . . , ' . M: 

• ,5. MnJI irig__of_\Mj_eocas.s ettes or Videot apas. Perhaps one of the more 
ribv±ous--if -le^s eiectronicaliy so jii ist icatcd— ways of deliver jnp- 'IjfV i's - 
to simply make .copies of programming on videotape or videoca.ssettes and . 
then mall them to the. participating in'st itut ions. f.Slich a system requires , 
very liftl^ by way oi initial capital outlays. TheVe already exisli central 
"libraries" frK^m which programming- can be reht.eX- The cost of makiiv, video 
tape or v ideocassette copies -is •.estimated to' be about ■ $5 peT ho.ir for . 
each, ta.pe. r; iven 'iHO' sl-hool iavK, the -copvi n- cost of prov klin- one hour 



of ITV a day for each of th(? 180 days would be about $^00 per year for 
each, part ic ipat ing institution. Two .houi^ per day would then cost $1,800 - 
per institution each yg.ar, three hours would cos^ $2-, 700, and so ^on. . ^ . 

' ■ ■ ^ > • 

We have already assumed that each institution would purchase 

three v ideocasset te mcfchines. . This was included in the . common cQsts. 

♦ . * • *■ • 

Uuwever, with the greater, use of videocasset tes involved in a** copying 

ft 

^ and mailing system, it seems reasonable to- assume, that jthe participating* 
institution would require additional vldcQcassette players. -Two additional 
such machines would involve an annual (pro rata) cost.,of about $650 per 
inst it;ut ion. This would represent 'an 'added initiri outlay of about $'^,000. 



There are some distincf cost advantages and disadvantages to an 
ITV" deliyery. systenljfcwhicli is based upon copying and'then mailing video- 



cassetted to institutions: 



. The capital costs are relatively modest which means 
that institutions need, no^ feel, that they are ta-k- 
±n^ a major "plunge" when experimenting ^with such 
a system. *^ • , * ^ 

.•Institutions can order- only the programming . that 
they want and can use it when they wish and 'need- 
not make their -own Recordings to attain Scheduling 
t J-'ex ibii ity. " • . ■ 

.■ This kind of .system is most advantageous in terms 
of costs when ^only a' low number of schools, is in- 
volved; especially if the schools are widely dis;- 
per^ed or ar^ not served by PTV or cable.. If the 
terjain^ is rough making ITFS expensive^, (due to the 
, need for relay towers), mailing tapes can have a 
*• cost ^advantage over ITFS for coverage areas which 
■include as many as 25 to 50 schools, especially if 
multiple channels' (more than., six ^hours ,o.r ITV per 
dav) are ru^t required. ' . . , 

. One perhaps surprising result of our analysis wJis 
that for very large ITV systems — ones involving* . 
around 200 participating institutions.^ or more-- ' 
satellite delivery bccom'es loss expensive than 



mailing videocassette's. Cable and PTV, assuming 
they are available, overtake the cost advantages- 
of a systera- of mailing cassettes at much lower 
numbers of , -participating institutions, with cable 
almost- always being less expensive". 



HYBRID SYSTEMS * • - • . . 
_ — -J 

' • • cUntil this point we have only discussed and compared "pure" systems ~ 
ones- which involve only one mode 'of ITV delivery . - There may in fact be a ^ 
number of situations in which 3.ingle~mode delivery will be optimal.- But 
there also will be a variety of cir.cumstances in which it will be best to 
use two or more delivery modes- to serve'the samd .coverage area. These we 

refer to as "hybrid systems. 

I, * 

There are two .basic forms of hybrids — vertical and horizontal. ^( 

A vertical hybrid is where one mode, such as mailing videotapes, is used to 

deliver ITV to central points (such as a PTV station/) for subsequent 

broadcast to participating' institutions . A horizontal hybrid exists when 

two or more modes are used to deliver' ITV to different parts of a single - 

^ ^' ' . 

coverage are^a, such as using cable to deliver programming to institutions 

♦ * 

within its service area whilevreaching all other participating institutions 

by ITFS. Of course, it is possible that a system might be both a vertical 

arid horizontal hybrid. r ' . . ^ 

• * ' . . , ' 

Most systems will probably involv.e some form of a "vertical hybrid" 

since it will be necessary to get the ITV programming to the central 

place from which it will be mailed ot transmitted. Apart frwi p.(niit-to- 

point micrftv/ave, generally on1v sat el ] i tes 'and mailin^^ systems- can be' 

used •for^this first distrihjiUt ion step . ■ ■ 

" ^ .. 

: Many systems would iilso require a horizontal hybrid configuration. 

For instance, in many cases it *would be optimal from a cost perspecti\^ 
to use- cable television ,to provide ITV to those institutions readily 
served by cable; to use PTV to provrde ITV to all of the remaining 
■ institutions that can be served by it; and to determine whether a systp.m 
of mailing yldeocasse'ttes or ITFS (or .some combination of the two) would 
be the least cost method of serving all of the remaining schools. 
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In some cases the area or particular institutions to be covered 
will inevitably be determined by technological and topographical/ 
geographical considerations. In several of the case studies which we 
examined this became quite evident. PTV currently serves a number of 
elementary arid secondary schools. However, all of the schools in a 
given district can not necessarily receive the signals, and sometimes 
they ar(% just left out of the .system with no "compensating" ITV 
distribution (such as having videocassettes mailed to them). Similarly, 
ITFS can. of ten interconnect a number of schools quite easily, but not 
necessarily all of the schools in the distrj.ct or districts involved. 
Again, there is no necessity that all of the remaining schools be. provided 
with ITV by an alternative mode of ITV delivery. However, if the ITV 
system is considered to be educationally attractive, the non-served schools 
can raise understandable objections. 

It appears that under current cost configurations , the potential role 
of telecommuncations satellites for delivering ITV directly to institutions 
is rather narrowly circumscribed. In brief, there must be a very large 
number of, schools (generally more than several hundred), which a^: 

'not currently served by PTV or cable television. 

'willing and able to agree upon' common broadcast 
schedules. 

(» 

•willing and able to cover the, very * large initial 
V * capital costs as well as guarantee their part- 
icipation dn the program for 5 to 10 years, 

•willing to commit their institutions to a fairly 
intensive use of ITV (or at' least payment for 
such servi^ce) for a 5 to 10 year period. 

'capable of organizing themselves (or bein^ or^anizod) 
financially and otherwise even though this would 
frequently involve inter-state consortiums, 

28 
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These appear to be rather formidable barriers to the development of 
systems which involve the transmission of ITV directly from satellites to 
schools. There are possible exceptions such as Alaska, butgiven current 
cQSt structures the exceptions appear to be quite rare. There fore, the 
major -prospective use of satellites systems in the delivery of 'ITV to 
educational institutions seems limited by cost considerations to a point 
where chey are only feasible "if used in combination with other systems. 
Specifically, satellite sy,i':m,s :an be seen in the role of distributing 
..ogramming to PTV, cable, IT'S, and copying-and-mailirig systems so that they 
c a then redistribute or -.roadcast the programming to participating institu- 
tiqus. And even then, satellite.'^ must compete with a copying-and-mailing 
Stem tor this kind of service. 

Ve have singled out one particular form of hybrid for special discussion, 
'we'do so becau.se a number of recent developments suggdst that it may have some 
major implications for providing educational institutions with ITV. Moreover, 
it suggests the sort of Ingenuity which local educational leaders may. have to 
exercise in' order to discover and realize the best way of delivering ITV to 
theit'' particular schools. 

.. ' f ■ ' 

noted earlier that PTV stations may become increasingly reluct;ant to 
provide schools with the use of their facilities for daytime broadcasting of 
ITV. This can be attributed to a number of factors, one of which has 
' considerable potential implications for ITV availability. A satellite net- 
work is currently being established which will interconnect almost all- of the 
public broadcast stations in the nation. Funding sources have been secured 
by the .Corporation for Public Broadcasting, construction contracts have been 
let, and long term agreeraents with Western Union have been obtained by which 
three Westat^' transponders^'ill be leased on a permanent basis with an 
option for a fourth. The major uplink will come from the Washington area, 
with auxiliary uplinks in at least three other cities. The Corporation for 
Pi|bJJ.£>^roadcasting has argued that over the long run the move to the satel.nte^ 
will allow for cheaper distribution of program material than is presently 
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possible through microwave links. But in addition the satellite ^vstem will 
make possible the simultaneous distribution of iiiultipip televisioiv (and 
radio) signals.^ • ' " 

This raisies a very Interesting set of issues and possibili^ ies . Most 
PBS stations have* only one transmitter pn the air, typically .on a IJHF 
channel. c:iearlv,the proposed satellite distribution system will create the 
technical means for distributing a greater numberj of hours of programming 
than can be put on the air on a single channel. Whatever the source of 
programming-»-a serious problem, but not one that is directly germane to^ the 
present line of inquiry — there will undoubtedly be some mix of ^iiv;Lructional . 
television and adult programming coming from the satellite to local PBS 
Stations. Thore tht5 programs from Westar may expected to meet -one of 
the following outcomes: some programs will be ignored, some directly 
broadcast, some-. directly routed to a'm^ther medium, some taped for subsequent" 
broadcast via the stat ion * s own VHP or UHF facility, and some taped for 
subsequent use in another medium-. ^\nother medium* is a deliberately general 
expression which may include any or'all of the following: instructional 
television fixed service, cable television, or a-copying-and-mailing system.^ 
Each of these *other* media will serve as an intermediary distribution system for 
the PBS station' to schools (as well as to other users, especially in the 
case of CATV) . ' • 

It will be not^-d that this casts the local PBS s'tation in a conduit 
role,' for in addition to playing-a part in delivering ITV via its over-the- 
a-ir transmitting facility, it also could provide i>rogram sources for inter- 
mediate ITV delivery systems within the community, including cable,' ITFS, 
or copying-and-mailing. . . > 

See '^Telecommunication Reports*'- of Aijgust 16, 1976, for an explanation of 
the financial arrangements for this enterprise .-• See also *'A Public. Broad-r^ 
casting Satellite Interconnection System'* by John Ball of PBS. ; - . 
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This may accurately depict a major means of ITV delivery within the next , 
five years if several important conditions are met. First, we suppose that 
as an essential part , of their service to-communities , PBS stations will be 
mandated to play^an important' role in the delivery of instructional television 
to schjool classrooms. We believe this is an important proviso because for a 
variety, of reasons — most having to do with f unding--many PBS station managers 
would prefer to use their valuable over-^.the-air UHF (or VHF) channels f o^ ' 
broadcasting programs that have wide audienca^appeal . Thfere are thus real and 
powerful pressures to minimize ITV hours vis-^a-vis otherM^adcast ^,hours . and 
a richer source of good quality mass audience-targeted programming will'^^use 
these pressures to mount. It follows that, unless ITV delivery is mandated, 
it may suffer. On the other hand, if ITV continues to be mandated ana programm 
is available . from V/estar, PBS stations may be expected to look to means%other 
than their over-the-air channels, for ITV distribiition. ^Thus, our second . 
important supposition is that such other means will be both legal and feasible. 

The legal issues revolve around the interface uetween the non-profit 
public interest sector (public broadcasting and public schools) cand private . 
enterprise in the shape of a cable telp^ision franchise primarily designed to 
provide home jentertainment for a fee. The regulatory. structure presently 
affecting cable . television expressly forbids cable operators from receiving 
program material via a haard wired electronic medium (cable or microwave) from 
a PBS station. There are\no .similar legal structures which would seem to 
limit the mailing of tapes. Qip CATV headends^or directly to schools) from PBS 
st^ations, or the linkihs of IT^^with ITFS facilities. (See our case study on . 
the Berks County, Pennsylvania ITV system or an^operating example of an. 
analogous arrangement.) • . - j " . ' 

Nonetheless, it appears important to examine carefully the legal 
restricti'ons regarding hardwired interconnections between PBS stations and 
CATV front ends, for the public interest may be better served by allowing — 
indeed, encouraging — such interconnect ions . , . / ^ , 



See Educational Broadcast Facilities Acts. 



There are three kinds of "feasibility" criteria which hybrids of the=sort 
considered here niust meet if they are to become functional: technical, organina- 
tional, 'and economic. Technical problems will' likely be the most easily over- 
come. Perhaps the most severe technical pi^pb^lem is interference at the ' 
satellite receiver terminal', but engineers have already -completed preliminary 
site studied which will be used to determine the optimum solutions.. Managing 
the interfaces between ' cable, ITFS, and cassette systems has beconie, • from the" 
technical point cf view, .largely routine. Organizat ional feasibility may well 
be more difficult to achieve. ,The efforts of a variety, of orgainizatioris must ; 
be coordinated including the .sb.urces of programs, the local PBS station, 
school media people, the school board -itself , and (in the case of a cable 
intermediary)- cable operators and city councilors. A host of problems may , 
arise in such> a massive cobrdinat ion , , but if'a few pi^lot systems are found to. ^ 
be practical, the way will be easier -for those who follow. .Of cburse, economic 
'feasibility will fundamentally determine the shape of any LTV System, but as 
*^iscussed above, the particular implementiit ion which evolves will most likely, 
be the one which costs! the least at the local " (schooF district) level. Wheq . 
all, costs -are taken into account, the kind, of hybrid system described here 
may or may not be\ the most cost-effective. mode gf -delivering the same instruc- 

' . ! ' ^ ■ 

tional services. 



. , NON-COST' CONSIDERATIONS ■ 

Of necessity, the cost analysis is largely based upbh. the assumption that 
the different modes, of aelivering ITV render identical service, to users, and 
that they vary • only with, respect to how they manage get .the audio and video 
signals to classrooiiis . For the cost analysis, the mode of delivery, '"^theref ore, 
is seen as a "technical" question best lef t to^ehgineers v;?itlTi the ".otily matter 
of interest to educators being the discovery U3f the leastT cost method,. However 
these'' 'delivery . systems, in fact possess differences which can have major impli- - 
cations for educators . . ' ■ j 

As noted earlier,- the ITV deliver} systems vary with respect to the ^ . 
following* factors: ' ^ ^ , 

\ > Schedulin g flexibility . The systems cliffer ^according to the; degree 
to which \r?dividual teachers can' arrange the ITV presentations to 
fit the particular time schedule*=i. and inst.i?uctional sequences of 
of' their classes. . ■ ' 

- Res P o n s i ven es s . The systems vary in their ability to be responsive 
io'the needs and requirements of teachers for -different kinds of • 
p^ograh^. This, has to do with the variety of programming which each 
system ca'rv make available/ . 

. Two-way communication capabilities . Some systems (such as the 
' ■ satellite and cable systems) can have two-way communicat ion,> capabi^ 
liti^s .built into themes an integral part of. their operation^ while 
others (such as the mailing of videotapes) require such ancillary 
facilities as the telephone in order to' duplicate this service. • 

■ . Administrative structures . The organizational requirements and 
implications of these alternative delivery systems are quite 
■dif f erejit .k satellite system, for example, tends to require 
a fairly high degree ol centralized decision-making or consensus ^ ^ 
regarding which programs will be aired and when J^iley will be 
aired, while a system. of mailing video.tapes to schools can be . ' . 
more subject ,to decentralized,' local control. ' . .. 

. International restrictions on use . Aside from the cost differences,. 
• the systems may Vary in their ttasic availability since several systems 

are subject to external' control ov3r their use for educational 
/ purposes.. Specifically, the forthcoming (1977) meeting of the .World 
' Administrat?ive, Radio Conferences (WARC) , the international group 

which allocates spectrum space for different uses and* users, may make 
decisions which will effectively prevent telecommunications satellites 
from being used as a regular mode of itV distribution.' - 



Copyright rfestrictidns . Copyright and^ royalty requirements may 
be different for the various ITV delivery systems. The, major 
distinction here is between those systems which are viewed as 
"open" in that it i$ ostensibly difficult to delineate or 
control the viewers. of the programs (such as PTV broadcasts 
.which are available to anyone with a television set ) , as' opposed 
to those .systems which are considered "closed" su'ch as the 
mailing of video cassettes to specific user$. 



.The purpose of -this section is to expl'ain briefly how these factors 
vary' from system to.,system and to provide a brief assessment of their impact 
and consequences- for educators.^ •• • 



A) Flexibili cv with Respect to Time^. ■ . . • 

^ Previous studies have, indicated that teachers atta'ch considerable- .: 
importance to being able'to control when ITV programs are to be presented 
to their classes. In many cases teachers have- spurned the use of ITV ..because 
it was not available when they wanted it. This concerns .not only when in the 

'day," rbut alsb on whae day or da^s, the ITV is ' available. ; In other cases there 
have been class ' scheduling problems relating to such mechanical matters as 

. some schools havin'r classes begin "on the hour" while other schools have their 
classes begin at other times. It is not always easy to get 'schools to- change „ 
their class scheduling to conform to ITV schedules, especially if the ITV only 
involves a limited number of ' classes in each school. ■ \ ° 



ObViously, .some of the ITV delivery, modes are more -flexible with |:espect: 
to scheduling than others. . ... 

Satellite- systems which bjrpadcast directly to .schools are -perhaps 
the most .limited in this regard for two. reasons. First, -they must broadcast 
at certain -times , and the timing is sure to "be undesirable for some .schools 
and some teachers. Second, in order to be economically competitive, a. systemv.: 
of delivering ITV by, satellites directly to schools must involve an extremely^ 
large number of schools.. This means that the systems will be unable to 
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accommodate or respond to the scheduling needs of vq^y many schools or >' 
teachers . x ^ . j ^ 

■ ■■• . -' ... >' 

satellite ibroadcast . system can partially compensate for this defici- 

■ ■ -i i 

ency in ; two ways. First, the schools can use videotape machines -to record 

programs broadcast by the, satellite, and teachers can then. use the videotapes 

^ ' ' ' ' ' (■■■ 

or video cassettes ,\vben they want. However, this involves added costs. for. 

videotape recorders ^nd personnel in each school. Another problem. 

withvthis is .that in ord^r to be economically competitive with other delivery 

mode^, even a large satellite system must be used quite intensively — gener^ally 

no less than six to eight hours per day.^ If much c5f this broadcasting has 

to be recorded by each of the school's, then the extra costs for in-school 

■equipment and personnel b&come very large. There may also be copyright ^ 

problems which will be> discussed below. Second, specific programs can be 

broadcast two or more times in the course of a d^iy, week, or mOath. This;, ^ 

makes the program more available, thus increasing' scheduling flexibility, but 

. increas€^s broadcast tine and therefore transmission costs. Third, unlike ^ 

most rXV stations, satellites are capable of using several channels sinul- 

taneously. This can extend their ability to;pro^vide "repeats" of ITV program- 

miiip, at di fferent times . v - . 

ITFS is much like the satc^llite system with respect to scheduling flexibility , 
Programming is generally a broadcast medium to a large number of institutions, 
whrch. leads to. some inflexibility, although not as much as with satellites. 
There are 'ways to ?it least partially offset this disadvantage. Receiving 
institutions caa- be eqhipped with videotape machines for recording programming 
for later use. And, as with .satellites , ITFS has the" capability of delivering 
multiple channels which' allows for repeated transmission of specific programs 
several times in the coijirse of a day or. week. In fait, none of* the JTFS operations 
with which we are familiar fully utilize their 'channel capacity which means 
that all of them' could provide more "repeats" than t fie y now do. ^ ^ 

■ - '■ ■ ■■ ■ \ ■ ^' ' , • 

Public t°levis2^ji has limitations similar to^tellites and ITFS except 
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that the coverage area for PTy.. (unless supplemented by repeater stations) 
generally vinvoivej^ a smaller number of schools. The restriction on .scale 
means'^that PTV delivery will generally permit a greater degree o f ac^'ommndaiLon ■ 
of the broadcast schedule to the needs of participating'' institutions. Also, 
as with anv other system, the receiving institutions can be\equipped with 
videotape machines which allow them to record ITV and replay' It at their. 
converiiencS (within copyright limitatiqns) . On the other hand, PTV stations* 
usually possess only one channel, giving them much less flexibility ' than a 
muL ti-chann(5led system. ' v "* \ ' 

•f ' . ' > * 

Cable television is almost identical to PTV in terms_ of scheduling 
flexibility if only one channel i's available However, i'f« multiple channel^ 
rare provided then cable ' delivery of ITV can become extremely flexible sii^ce ^ 
Lt combines a fairly small coverage ' area with a powerful capacity for "fepeat^' 
r rarismisision. ' > . ' ,. • 

Mail*Lng_oj yid eocassetfe s is the most , flexible delivery system. _ 
Participating institutions receive, cassettes or tapes which they can use 

at their convenience.. 

. . ' ^ - <> . ■ 

b) Respunsiveness to Different- N^eds- of Differen t Classrooms 

■/ It seems quite clear the teachers will'have different perceptions of 
the kinds of ITV programming that will most benefit their classes. ' Frequently, 
schools and school district administrators, and even students will want to 
contribute to decisions about programiiiing. The question then arises: How _ 
responsive can-these ITV distribution systems be to the variety "of different 
classroom needs? The system which can provide tlie greatest choice and variety 
in its programming may be judged as the superior .YStem overall on t-he strength 
of this aspect alone. 

■ , ' • ■ ■ ' ■ ' f " '■ ' . ■ • ■ 

■ A- comparison -of the .alternative delivery system? With respect to vat^ety 

. of T^rogramnring very closely parallels "the preceding discussion o.f scheduling - 
flexibility. The mailing o£ videfccassettes directly to sclyools obviously; 
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permits the highest degree of choice and variety: each inst itut ion -^or class 
can get what it ^requests. Concerning the other fffur delivery modes' there' is , 
^ again, an interplay between two main considerations'^ ^ 

. The number and kinds of institutions .or classes |. 
, . . ^ in the coverage area, .^V., . ' 

' and 

^ . o . The number of channel-hours (the number of channels } 

5- , - times the number of hours the channels are available) 

which , the system utilizes. ^ ^ , , 

■ Eslfe.ntlally, the smaller'th^ number of J-nstitufions? or classes involved 
in'^'th?? system, tfie greater will be the Ability of each institution or classr 
room to determine what particular programming will be' transmitted/- »^At the 
same tiihe, a larger ^stem can use its multiple channel -hours to '.increase 
the varieii^^^ of programming made available. In the case of b6th large and ^ 
small systems ther^ may be a trade-off between using the available channel- 
hours to increase scheduling flexibility via repeat broadcasts or using* it 
^ to increase the .menu of available programs. Such a trade-off ,^of course, 
will not exist i4 there Is unused channel capaci-ty. The case studies we v 
conducted suggest that ITV systems are oSten not used to full capacity. 



... . . » 

Apart from mailing videocaVsettes, mjult i-chann el. cable transmission — 

owhere available— appears to have very considerable advantages- over PTV, ITFS 

and satellite delivery. Satellites and ITFS are, again, similar tn that they 

have a capabil,tiy for multiple channels. Kith ITFS having the advantage of 

sma^ller coverage are^s. . ^ ' ; „' v. 

C) Twp-Wa^^ Communications v . ' 

• fene of the claims made in support .the use of telecommunications 
satellites is t-hat they not^ onl^ possess °a ^capability f or' deliverfng audio 
and video signals to places . of instruction, but also can transmit audio • ' 

\ - . . ■ f / 
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signals frpm. places of instruction back to vsome central studio. A^fter- . • ^ . 
investigatjlhg this potential capability we have come to the following • 
conclusions: „ ' * • \ • ' . • * .. • 

^ Except for Alaska, whi^h lacks, a telecommunications infra- 

structure, a two-^way or -"interactive" capability can be* 
developed for any of the 'other ITV delivery systems by. 
. " * o using teletype, microwave,' radio> or telephone. Further- 

' •' more; these systems, are generally less expensive than * ^ ^ 
providing two-way communicat j^irp/'by means of the satellite. ^ 
The u^^rlying logic heire i's quite simple. Satellite 
' . delivery systems, must involve a large number of students, 
or els'fe they will cost too much.\ If they involve a 
>. large ,number of, students then each participating inr.ti- 
A ; tutiron wiil:be. limited to. a fairly small number of 

"communiGatiotis witH the central studio each- year. • • ' 
. gy contra^, the cost of 'telephone calls i?^ very low. 

v.. Two-way communication is generally more ^diicationally c - 
us'feful when there is a relatively small number of ^ - 
participants interacting. .However, in order to he'; 
.competitive in t'eimG of (Josts, a satellite system 
must have a very lat:ge numbei** of participants;' Thus 
an^ interactive^ or two-way'' capability m^y be a more '. 
V viable adjunct to an ITFS, PTV or' cable system than 
to a" satellite system. 

it appears, that the b^est prospect for satellit'e use / 
of the. two-way audio capability -is some form of a- > . 

5 . "time-sharing" mode. This could involve, for instance 5 <S 

4 computer assisted instruction conducted by satellite, t 

Such use seems advantage^ous - because it allows each . 
participant to use the system-rather intensively thereby 
justifying the capital cost of the- two-way equipment. 

Aside from./the issue bf ^two-way communication capabilities, proponents 
' of satellite-abased systemsV point out thkt such systems' are usu^ally the best . 

for distributing live programming of any sort. ^^^hile the systems do vary 
■ wlth^respec^ to their ability to provide line coverage of eyents, this aspect 
of ^stem performance- is probably 'trivial (with a few exceptions) from an 
- educational perspective. g'g ; * 
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D. . Organizational and Administrative Considerations , . 

The alter^natiye modes of ITV delivery ^carry' with them very different 
.ramifications f or ^the way? in which they are organized and administered. The 
major concerns hers tall into two categories-: v. * ^ ^ 

, V Lev^l of decision-making and. local control. 

Pre-conditions for initiating \ large-scale ITV " • y 

• system, especially one which has l^rge "start- 
. up or capital costs. ■ 



Tjie Vev el >o.f decision-making is * an extremely important issue, for it has 
to do wi^'the extent to which tea'^jjhers, students, schools, and local commu- 
->nities can control the nature -and operation of the ITV^system which has been 
constructed to serve them. We are dealing here with a question of £iz_e. In 
order to be -Economically viable, s^Lellite systems must be quite large, 
perhaps including several or more? states.^ The other systems' can also involve 
a large numb'er of users; although this is not necessary. 



As was emphasized in the earlier di3cussion of scheduling^ flexibility 
and' programming diversity, the larger the number of participants in any parti- 
""cular system, the dess voice each /has In determining what' is tO' be tr'ansmitted 

and when it is to be transmitt-ed. Evea,.if, for instance, the multiple channels 

available on satellites or ITFS systems were such as -to provide the same ratio 
of "channel hpurs* to participating institutions*' as- a geographically %ore ^ 
confined one, this does not' necessarily mean that the two systems would be • 
comparable in terms, of local control .o\^iBr operations*" The larger system, will 
have, almost by necessity , "a more' complex mult;i-t iered hierarchy for decision 
making. ' ' ■ ' 



The second area of organizational ^and administrative issues concerns the^ 
. problems and preconditions .for intitiating ITV dfelivery systems. Some systems 
are much more complex, and difficult to establish -than others.' We .have already^ 
^emphasized the fact ^ that som'e ITV delivery modes—especially ITFS a^d sateilite-Tr 
require a much greater origijial capital invesXment than-others. And we noted 
/that' these*' lai^ge capital costs raise two major dif f^iculties : securing, funds. 
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■■"to finknGe these "fr^int-loaded" • costs and making decisions to "go" with a 

part^cularlTV system for a. 10 to 15 year p.eriod. Un fortunaj;ely , this 
• understates the nature and extent of. the obstacles confronting the' creation 
of such ,1 system, for it suggests only the problems that would be confronted 
by iniivi^dual schools or school districts. The development of a VograpHicaliy 
\exteiisive ITV system-' would in reality involve a compounding of these problems • 
Since there would be a large number of schools , school' districts," or. states '. ^ 
making .their individual decisions and choices* about such a system; some way ' 
• would- have , to be found to orchestrate these decisions. The , following, sorts 
. of -issues ifiight be anticipated:- . • ^ 



How will deciBions be made about who pays how much for . ^ • 

,. ■ \ what services? • ^. . •« , . ^ ^ T. * 

wni participating institutions have to. sign, for example, - ^ 

ten-:^ea'ri:agreements guaranteeing that^ they will participate 
-in the feVst'em?. If in^itutions drop/out, costs are increased 
foj ..those institutions still participating. ) : . 

■ "<'«■■ ' ^ ^ 

\ What sorts of bargaining processes will bie involved in . - 
^ • getting schools orSchool districts tQ participate in such 
a sVRtem? What .sort s n f guarnntees wil T the ^prosper tive 

pan. [-t/.ipanL^ demand :' - ' . ' - . 

E) L n t e rna t iona ljiest^ r i c t io ns _ nJIgg. , ' . 

: ^'TFT^re is a basic difference' between satelli'te-based " and other^systems for 
ITV. delivery in that the future availability of satellite-ba.sed systems is. open " 
to question. The scope.of possible educational satellite Services will Ue' 
determined by international agreements regarding the size,and function of satel- 
lites; their locations in the geostationary orbit, and the allocation of spectrum 
space. J >• - ' 

The United States is a member of the International .lecommunications , 
Union (ITU) which is'the regulatory agenc^^ responsible for establishing inter- 
national rul-es for radio, television, and frequency allocations.. In 1977, the 
. ^TU will c-onvene the World Administrative Radio Conference -on Broadcasting- 
Sr.^cllLt^e Service (1977 WARC).. The 1977 WARC will set world-wide rules .for^ 
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i^Viteilit:(4 cominuriications in Che 12GH band . The main topics to be addressed 
•concern the division of the equatorial geostationary orbit into discrete "slots" 
'for every country, arid the regulation of., the type of satellite service (fixed 
o.r. broadcast) that will be, allowed to use those slots. 

'.r;\The distinction between fixdd and broadcast service ^telXites is an impor- 
tant one and impacts on the ultimate .nature of satellite-based delivery syt.teths. 
The term "fixed service" has its origins in describing point-to-point terrestrial 
microwave systems. For the cast? in^point, it also refers to satellites whose 
effective radia-.ted power is. so low that onXy\a high g^in, large aperture 
receiving antenna can gather enough power to achieve good quality reception. 
Hence, fixed service satellites entail expensive receiver srtes. In order to 
be cost effective, such ^ites typically r-distribute received signals to a 
large group f users. "Broadcast servic.-" is a term used, to signal the operar- 
Ciori which 'result from utilizing a satellite whose effective radiated . 
power is sufficiently, high that' small receiving antennas can gather enough . 
power to achieve adequate reception. Broadcast' service satellites allow inex- 
pensive receiver sites, which in turn makes it economically feasible to service 
only vr few users per site.. . 

While the distinction' between fixed and broadcast satellites seems clear 
in^principle , in" practice the differences may not be so great. The satellite 
'used In the ESCD, the experimental ATS-6 , is what might be called a medium- 
powered satellite.'that falls between this division between "dire^ct broadcast" . 
and "fixed service." Medium-powered satellites provide "fixfed broadcast" ser- 
vice to modestly priced receiving terminajs- (called "community receivers') 
"because they redistribute the satellite signals to small groups of local users. 

> There are a"" number of issues surrounding the relative desirability of 
adopting the traditional versions of. either the fixed service or broadcast 
■satellites. Most immediately apparent ar^ differences in the size and con- 
figuration of the cost of either system. The larj^^.e receiving terminals needed 
for, fixed service satellites are too' expensive to be affor^ded\by schools or 
"school districts. On the other hand, the receiving terminal s \for direct 
broadcast satellites are inexpensive and can be ^fforded by* most users, but 
the iiigh-powere(! sar.c'llitos are very expensive and would only be feasible 
through the cooperative a?,gr.'u;i( ion gf an extremely large nuMiber of educational 
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organizations. To furLher conjplu'.ate matters, dii{ect broadcast satellites have 
an uncertain political destiny. First, there are international complications 
in their potential use for propaganda broadcasting direct .to individual homes. 
Second, the fact chat broadcast satellites may consume large amounts of scarce 
orbital and spectrum resources is greeted unenthusiastically by commercial 
fixed service users. Finally, direct broadcast ing would compete with terrestrial 
broadcastj.ng industries and /arguabiy violate the FCC's ''local control" dbcLrine. 

After considering these and other issues, it woul^ seem that a compromise, 
* . 

medium-powered "fixed-broadcast" satellite^ might be both the most affordable 
and politically realistic hope for educational users in the future. 

It now app^aVs that the^ United StateiS may urge an "evolutionary planning" 
approach at the 1977 WARC, The U.S. position is designed to promote maximum 
flexibility in the development of new satellite systems while, af: the same. ^ 
time, protecting the long range interests of smaller nations and permitting 
'the development of new services, including satelli te broadcasting directly to 
community receivers and — in the more distant future—to ho.nes. The specific.^ 
resolutions of the 1977 WARC and a related WARC meeting in 1979 should have 
wdde-ranging consequences fpt the cpnf igurat ion and ultimate feasibility of 
satellite-based systems for ITV delivery. ^ • . 



F) Copyright - Rest rict ions 

Copyright and royalty arrangements will have- an impact on the relative 
cost and usefulness of^ the different systems -for ITV delivery. During October 
1976, Congress passed and sent to the White House a bill containing the first 
complete reviaion of the copyright law since 1909. We decided to conduct a^ 
brief examination of the possible impacts of the new copyright law on the use 
of satellites and other technologies for delivering educational services. Of 
particular interest was the question of whether the new law would tend to favor 
or preclude expansion of certain types or configurations of delivery systems. 
After reviewing the history and a variety of documents pertaining to the 
development of the new copyright law, the most significant general finding 
at this point is almost a non-finding; no onp is certain about the possible 
impacts of the new law, either in general, or as concerns specific delivery 
systems. In its review of tlje situation, however, the FPRC lias identified 
four criLirnl issia-^ t;<>levnnt to th/^ nature o\ ITV delivory. 
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1) To what extent will royalty payments required under the 
compulsory licensing provisions of the law effect the 
ability or proclivity 6f ITV delivery systems to 
distribute quality Instructional programming which 
includes materials covered by the copyright law? . " 

Considerable discussion of the impact of royalty payments for public* 
broadcasting and cable occurred during hearings on the copyright law. 
Eventually, c. compulsory licensing pt1#visiorf was written into the law. Under 
compulsory licensing, lump sums will be paid to a central fund and distributed 
to those who claim some copyright usagei. What is not yet clear, howeveir, is 
the impact or the royalty arrangements spelled out under that provision. 
Cable television systemic, for example, will have to pay a lump sum fee for 
broadcasting television programs. The actual size of that fee is determined 
^ the size of the cable system. If the payment of these royalty fees becomes 
a financial strain on' the resources of the cable operators, they will probably 
curtail some of their services with a resultant negative impact on the use of 
these cable systems to deliver instructional programs. 



2) To what extent will required royalty , payments discourage 
producers from utili7.ing copyrighted materials as part 
of quality instructional progr.^mming? 

This issue is closely related to Issue ifl but looks at the problem 
from the perspective of the producer or author of materials, rather than fi 
the perspective of the delivery systems. If the copyright law impacts negatively 
■on the producer of materials such that materials are' no longer developed or 
developed .with inferior quality, then the educational role of any of the 
delivery systems is affected. One example of the problem concerns the use 
of music by public broadcasters. Under the new law, .restrict ions are set 
on therij^htsof public broadcasters to play musical works without paying 
royalties. The public broadcasting lobby argued for special considerations 
and received, some attention under the compulsory licensing provision. It is . 
still too early to tell what impact these new regulations will have on the use 
of music in ins t nu: t i onai p rogr.ipim i ng . Mure generally, it is still too early 
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to> tell what impact any of the new law's requitements wUl have on the activ>- / 
ities of producers and developers of instructional materials. 

^ . ' '■„'■■ 

3) To what extent and in what ways will limitat ions :on non- 
simultaneous secondary transmissions by cable systems reduce- 
or;enhance the likelihood of cable being a^major distributor ' 
fpr instructional programming? 

The new copyright law. states that any non-simultaneous transmission by a 
.cable system may be subject/to law s^±t as an act of infringement unless: 
a) the program' on videotape is transmitted no more than, one time to' the cable's 
subscribers; b) the program is transmitted without deletion or editing; c) the 
owner- of the cable system prevents duplication of the videotape by his company 
or others; d) each quarter the owner of the cable company submits an affidavit •• 
attesting to the steps taken to prevent unauthorized duplication of copyrighted 
programs. On the surface/ it would appear that the new law may have some impact 
on cable as a.means of delivering educational services, particula.'ly to local , 
schools. Given that it would be illegal for a school to tape a program from 
cable transmission and that the program could only be transmitted, once , a major 
flexibility problem is posed for the incorporation of the programs into the ■ 
instructional schedules of each sthool and clas.. After the law has been opera- 
tional for .som4 time, this problem may be worked out. In any event, cable sys-_ 
terns may still represent an effective mode of delivering services to adults and 
to children outside of an institutional context. • . • 

4) To what extent will time and number of copy limitations impact 
on the development and use of ITFS, or a system of mailing 
' videotapes from location to location? 

This Issue concerns the, provision in the new law known as "ephemeral 
recordings." Under the terms of this provision, a local district could make 
one copy of'a copyrighted program, and could use that one copy for transmission 
purposes for a period of six months, at which time the, copy is to be destroyed. 
In respect to motion pictures and audiovisual materials, the law states that 
•30 copies nviy be made and usc.d fof n period of 7 years. Initially It does not 
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appear 1:hat these limitations- will have a dramatic affect on local school, usage'. 
Thirty copies should suffice, in most districts for ma«iling purposes. A seven 
year time limit may be a problem for some" programs , but certainly not very many. 

In summary, these four is.sues outline some of the varying impacts that the 
new legis*lation is likely to have on all systems^" 'for ITV • delivery . It. is 
apparent from. the legislation itself that Congress recognizes the imperative 
to walk a fine lirie between pr.otecting the rights of ownership for those who 
produce materials, while maximizing the possibilities for e^ducators to 'make the 
best instructional use of the materials without being subject to undue bureau-^ . 
cratic and financial entanglements. In drawing, this "fin^ line" between , the 
producers and educational consumers, tKe legislation is unavoidably subject to 
..ambiguity and questions, of interpretation. Much of the operational meaning of 
the law will have to be defined by regulations which are presently bfeing written 
and finally in the courts on a case-by-case basis. 

The extent to which the law ultimately affects the nature of each system 
* for. ITS delivery will probably depend upon such characteristics as whether th,e 
system is open or closed, and whether the system facilitates the flexible use 
arid reuse of the materials at the., locail level. While the^e characteristics 
may improve the educaficrial utility of a delivery system, they also threaten 
the producer's ability to riealize a financial gain from the us'e of his materials 
Since the intent of the law is to create a balance between the' material .pro- 
'ducer/s rights and the educational consumer's need for quality educational 
materials, any delivery system which operates to the advantage of one party 
over the oth(ir will be supject to corrective* restrictions that will maintain 
the balance. Exactly how this balance will look in pjractice remains to be 
seen. * „ . 

It should be noted that the for thccming- regulations and litigation may - 
result in a protracted period of uncertainty in which producers and distributors 
of ITV programming are extremely cautious and restrictive about making their 
programming available. If this occurs, .then the larger ITV systems may have 



''goine'' W-^is'tinct' advantages' .b^^^^ since they have a much greater 

capacity-4hrbugh pooled resourceS--lo develop their own progranmiing. The- 
stoaller ITV systems, hoWever > might be -able to compensate by forming consor- . 
tiums for producing programming. - 
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THE EDUCATIONAL SATELLITE COMMUNICATIONS DEMONSTRATION 

The project which marked the first substantial Federal investment in 
finding' e^ducational applications for communications satellites (and whose 
evaluation provided the initial impetus 'for this study) was the Educational 
Satellite*. Coninunicat ions Demonstration (ESCD), It was the educational 
portion'' of a series of projects kno\^m as the Health-Education Telecommunlca 
tions Experiment^ sponsored jointly by the National Aeronautics and Space 
Administration (NASA) and the Department of Health, Education and Welfare . 
(DHEW) . . 

The ESCD'^ operational period covered essentially the summer of 1974 
and the 1974-7.5 school year, using the ATS-6 satellite to broadcast color 
television to small antenrjas at rural schools and similar sites; Many 
sites also iiad ecpaipment permitting two-way voice communications, , 

The varidus regional project sponsors each submitted reports on their 
•.activities. These' reports contain a great deal of data on project manage- 
ment, the composition of audiences, and participant response to' program 
formats. The'f inal rt^ports are cited in the bibliographic':; note .at the end 
of thife chapter, but In most cases the cited ceport was accompanied by 
additional material involving many volumes. Questions pertaining to the 
availability of particular items should be addressed to NIE, 

[n its first- year report, the EPRC published a discussion of the ESCD 
early hi-story at the Federal level and the accomplishments of Jtwo of its 
three regional projects ^ (in Appaiachia and the Rocky Mountains) A des- 
cription of the third regional project (in;Alaska) was contained in the 
reports of Practical Concepts% Inc, -.(PCI), the contractor selected by NIE 
to evaluate that project, . , • - 

A reviewer of this large amount of literature on the ESGD would 
recognize- a difference in perspective common to many studies of social 
action demonstrations. The reports, written by the project sponsors, 



were written ..from the perspective of people tath the difficult job of making 
a demonstration work under trying circumstances and harrowing Lime pressures. 
Although, an ind ispensible source of data on project' operations and oc- 
casionally self-critical on matters of detail, these reports do not raise- 
qu-estions about the. usefulness ' or significance of the projects themselves. 
It would have been remarkable if they had done so. 

Th'e EPRC report took a different tack. It attempted to assess (in ^ 
^ the words ol its contract) '^the' lessons to be learned^ from the satellite 
demonstration." It agreed with project sponsors that the demonstrations 
(a) were launched under . difficult time 'constraints, (b) were managed with 
competence and dedication, and (c) produced television programs and other 
.products which were generally well-received by both institutional and 
.individual users. The EPRC report tended to disagree with the project 
sponsors about what could be legitimatVly inferred from the whole enter- 
prise-^ > especially on "the potential contribution of communications s^te>l- 
lites to American education. ' * ^ ' 



The.purpse of this chapter is to summari^<^ EPRC' s conclusions regardir 
what could be learned from the ESCD on a demonstration-by-demonstration . 
basis and as a whole. The passaged on Alaska represent an attempt to 
summarize the most important conclusions of PCl's work on the same topic— 
the lessons o£ the ESCD. For the sake of brevity, only themain lines of 
the original analyses are presented here. For a fuller discussion, the 
reader is referred to the earlier EPRC and' PCI reports and, for more detaib 
and a different perspective, to the reports of the regional^emonstration 
-sponsors. ^ i. , * 

F ederal Policy Formation *' . . 

In its history of the development of the ESCD at the Federal level, 
the EPRC attempted to analyze the ideological, bureaucratic and political 
factors that gav^ the ESCD its final form. 
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To greatly oversimplify a complex story, the EPRC concluded that the 

drifVing force behind the ESCD was a. group of agencies . and^ individuals who 

very much wanted, to see a communications satellite jietwork created to \; 

serve th.e, public interest, but who. were willing fo leave to others the 

task of specifying exactly what those public interests were. The other 

agencies and individuals who ultimately inherited the project, .with all its 

gathered raomentrum-, were forced ^to create a Rationale for a system- which 

had already taken shape, and they were never entirely successf ul'^in doing 

so. As a member of the staff of the Office of Education put it: 

, ' ' • V ' 

...Was it to. be. a demonstration of satellite-delivered 
services, or^ a national video 'production project — ^^or 
both ? There never was any logix: "before the fact*' ' 
underlying a decision that it should be,, the two together. 

Appalach ia . v 

The Appalachian Educational Satellite Project (AESP) was planned and 

carried out by the Appalachian Regional 'Commission (ARC), a multi-state, ^ 

If 

quasi-governmental-, body created in 1965 under the ^Appalachian Regional 
Development Act. The AESP was something of a departure from the usual 
role of ARC, which previously had tended to stimulate and coordinate de- 
velopmental programs but not to operate them. ^ 

The AESP 'consisted of several program series in the teaching of read- 
ing at the elementary school level and of career ed'ucation (va'rious levels, 
K-12). The audiences for these. programs consisted of public school teachers 
meeting for evening classes at 15 sites across the Appalachian region. 

Five of the sites were equipped with a VHF console which permitted 
voice questions to the AESP central studios at th^ University of Kentucky 
in Lexington, a'nd the other ten with teletype^^quipment permitting wr,itten 
questions. ' Each receiving site had a staff^erson present^, but he or she 

was not selected for expertise in the subj^ect matter of the broadcasts. 

/ • 
/ • • , . 
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A variety qf formats were used for ^ the ^broadpst portions of classes; 
ranging from videotaped materials prepa,red by the AESP to lectures 'and 
panels., featil^ing .^perts in the .topics covered, by a series All questions 
were received off-the-air befor'e being given to on- camera panelists. 
Participating teachers received, free printed materials and ^uld arrange 
to receive free college credits. * 

In j^eneral the EPRC concluded that' the AESP^was a success in terms* 
of the stated goals of its sponsor, but that this success had less to do 
with any t echnical characteristics, of tihe^ satellite system than with the 
skill with which its sponsors developed materials and organized themselves 
for .promoting the programs. ^ ' ; * " 

The technolc^gical goal'of the AESP was to demonstrate that the satel- 
lite-based system could be used to transmit , television broadcasts to remote 
'communities (plu^ transmit back ^questions and comments from. them.). In 
that respect the system functioned extremely well. 

The educatriona'-F go^l was, to developV distribute and evaluate /teacher 
■ in-service courses for remote communities ,\pidrthis , of • course , Vas done. ■ 
The AESP evaluations stressed the teachers' acceptance of the materials 
and thei'r acceptance of the delivery system.. The EPRC comr'-at was that 
participating teacher attitudes were' likely to have been ijifluenced by 
"program publicity, statf enthusiasm, and^ the facts that the course ^was 
free, novel, and tinged with science- fiction quality." ' ^ 

With regard to^ the glamorous "li\^fe interaction" (two-way voice com- 
munication) aspects of t^a^^rograms , EPRC commented that there was not 
very much of it relative to more conventional non- interactive program . 
.formats and that screening questions off-camera made spontaneity difficult. 
- The feasibility of using telecommunications to run a "seminar" as the • 
word is normally used in college teaching was not demonstrated, but the 
difficulties in attempting to do ,50 were. 
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While praising t^e competence , of the AESP project staff, the EPRC 
maintained that no logical connection had been established between the ^ 
tec*hnological and the educational objectives of the^ proj ect. ' Our-first- " 
year^report on the AF.SP concluded that ",,.the major achieveinents of the 
'AESP can be largely attributed to the characteristics of the program that 
wer^ not satellite-^dej^endeht / even though the glamour af the ATS-6 satel- 
lit^ may ^have acted as an important catalyst." It further noted that > 
teacher acceptance of specific programs appeared to correlate with con- 
v^ntional measures of courseware quality and that these, in turn, cor- 
related with^iow much time had been 'available to prepare materials and 

.J 

how -much money had been^ spent on. theJh. , 

Th(^ Rock y Mountain Region , - ' < * . 

The^^l^^^est component bf the ^^Si^ID served an eight-state area/in the 
Rockies. It was called, the Satellite Technology Demonstration (STD) and 
was conducted by the Federation of RocHy Mountain ^States (FRMS^)-, a noq-/ 
profit org^inizatioit founded in 1966 to promote regional development. ! 

Frofii .September 1974 through May 19;55, the STD broadcast color tele-. 

vision programs to 56 rural junior high schools and 12 public television 

station reception areas. Of the 56 school sites, 24 were equipped with 
»■ ■ ... . . . t- 

"interactive" terminals permitting two-way voice communication with the 

Denver studio and thr^ough it with each other. ' ■ 

The STD broadcast in four formats: '. 1) "Time Out," a sixtq.en-week .. 
series of daily programs on career development for junior high school 

'ti M 

Students; .2) "Careers and the Classroom" a bi-weekly, year-long in-service 
series on career education for public school , teachers; 3) "Footprints,". . 
a series pf ^ten topical evening programs for general publi? viewing, and 
4) a "Materials Distribution Service" (MDS) , transmitting catalog- listec} 
films and tapes for videotaping and^ later^ classroom use by participating 
schools, , \ 
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As was the case with the AESP, the EPRC judged the'STD-to haVe met .- 
its objectives with considerable success but not to have ' Established a' . 
connection between its educational goals and the^satellite-based ^livery 

syst-em, o • • * ■ " ' ' •. - >. • ». 

f ' ' * \ ■ ■ 

The MDS, which provided* f ree. films and videoliape^ which could be^i re- ^ 
played at a time of a teacher's o\<m choosing, was tremendously popular at 
■all schools where the servic(^ vas available. The^ EP^RC judged it to be .the . 
■most promis'ing model for replic^ion of any demonstrated in the ESCp. • 

In the case of *'Time Out," the STD data documen'tinfe its' popularity 
with teachers and students was persuasive, .but the STD-s post-project 
interviews with teachers and administr,ators indicated^ 'that irjost planned 
to use considerably shortened version^ of the series in post-demonstration 
years, The ' EPRC_ report cgmmcqXed that "Time Out" -ap;peared to be a case 

of "too much blE a good thing." ' i.^ ' 

' ■ ■ ^ - . ' .. " ■ ' 

"Careers" received mixed ratings'by participating teachers, who ap-' 
parently based their impressions on the relevance and quality of ihdividtial 
"broadcasts rather than the fact that the broadcasts arrived by satellite. 

The evening series, "Footprints,'* failed to attract more, than a hand- 
ful, of viewers at most- sites. The median, per-site attendance for the year^ 
was two. ' The EPRC felt this had little to do with the quality of the 
programs, U'hich wre judged to be generally good. . The ^problem was rather 
the simple unwillingness of people to drive miles at night to' watch tele- 
vision from a seat 'in a junior high school classr^oom. • Our report concluded 
that "Footprints" provided additional e^^idence that almost anything 
(organization! environment, prograjn content, incentives, .etc) is more im- 
portant to viewers than the technology underlying a particular telecom- 
muaications system. ' ' '59 * ^ >' , . 



'•..Evaluating the impact of tite>-way voice communicatloti. 4*^live^ .^^ 
action") .was mote^'d-ifficult- because of early sound dif f ijlciilties /alised fr 
VHF transmission^ over the ATS-3, 'an older satellite 'than, the ATS-T%iy The • 

EPRC report ccJncludfed that more fundamental problem. than technicar aif- 

• ■ . . ' , *' ■ ' » ' ^' , « ' .• ^'^ ^ 
iiculties was that at best only ^ few participants could .hope-^^.to f^lk. ' 

'during any given program. With a very large audienc^y o^^ly could 

talk more than once or twice a semester, fiasically, thjp^conomic at- 

'tractiveness of satellite- based systems lies in, tTi^ir 'aTxjJ-^i^^^^ . 

mass audiences, but meaningful participation in a (li^(?uss;ion requires ' 

• • ' . < *^ i« „ ■ 
small ^groups. W;e judged theser two desirable outcpmes to ^^e "ipfcompatible 

^< ■ ' • 

'with each other. > 



The STD management and engineering staff deserved mich of 'the credit 

■ ' ■ ', ■. '• ■ ' * 

for the technical success of the demonstration. ^Tt' cfp^rated an uplink 

ci » ^ 

facility, near Denver which served the other '^wo regioTTi3'as well as the ' 

Rockies. Most of i the'^STD's educational^ Material was" popular mth users. 
Because die STD did vary broadcast^ formats, and tried to reach several dif- 
ferent audiences, it x^s possible to learn much more' from th^' project as 
a whole than was true in Appalachia, even though the STD had its failures 

along with its successes. ' 

*■ • ■ ■ I 

The EPRC's princi^l disagreement with the cone Ills ions of the STD. ^3 
final report was that the ^STD^' Staff felt that, the^ project had demonstrated ' 
a- demand, for sat e^Ute^- based telecommunications services among Rocky Mountain 
schools and othe.r potential users. The EPRC felt that what had been ^ ^ . 
.demonstrated was a demand for free ^telecommunications services if proylded , 
under conditidns that caused the least possible disruption, of existing'^ 
teaching ari administrative practices, * ^ ' ' 

AJ^ajftk ' ' j " . ^- ' ■ . ■ 

The ESCD/Alaska was conducted by th'Q Alaska Gdvernor' s Of f ice of Tele- 
communications (GOT). , It reached 15 small and remdte Alaskan villages*-- " • 
with progr^lms in spoken. English ^^f or children aps p-7 (named BOLD, fer \ 
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"Basic. Oral Language Development") and- health education /or children aged 
8-10 (named "Right On") . . An adult 'program on public affairs was known as • 
the "Alaska Native Magazine-; " and . there were some teacher training activities. 
All programs involved varying amounts of two-way voice communications. 

\ . ^ ^ .< " 

TH^e evaluatibn contractor, Practical Co.ncepts, Inc. ^ '(PCI) , concluded 

• ■' ' ' • ^ . . 

t^iat the ESCD/Alaska had very s'ignif icant impacts . on Alaskan affairs and 

institutions. The most ^"ijn port ant of these Vas that it "contributed to . 

Alaska's ability to 'standup' to" RDC Aiascom/Globecom ( the lea'ding com- . 

mercial developer) and negotiate for a suitable commercial telecommunic.a- ^ 

tions system for the state." Related effects wer^ stimulating the growth . 

cif .the COT, developing progra:iis a::^peciaily aimed at rural villages, and 

contributing to an api^rent willingness on the part of the State to pay ^ , . 

a greater share of the cOsts of future telecommunicati-ojas systems. 

In regard to NIE's mission to stimulate understanding, of educational 
issues, .PCI concluded that "ESGD^s payoff in term's of educational experi- 
mentation was trivial when co;isidered in terms of total cost." It reserved 
judgment on future NIE involvemoit in Alaskan telecommunication's pront-cts^ 
but , said emphatically that NIE should have nothing more to do -with educa- 
tional dempnstrations using the ATS-6 "if the use-o.f the ATS-6 is the 
driving function for dem'onstration design." 

V PCI urges that high-priority be given to using videotaped materials 
and voice telecommunications to address the "high school problem" (the 
uprooting of Alaskan rural youths frup tnrir native villages because of 
the non-existence or serious inferiority of village secondarvy-schools) . 
In its January 1976 "Executive Summary and Suiplement" volume, PGI ex- ^ 
parded its list of possible- projects but continued to insist that the 
decision. to use or not to use a satellite- based system fbr program delijvery 
was a techniciil and economic question, not an^ducational one. The 



'Satellite television cannot be justified on the bas^sJiiS 
of real time viewing, live video programming, or live 
interaction incorporated with video programming. The 
remaining function performed by satellite television - 
is access to programming. 

Xo a ?..- jr extent than EPRC^'s studies of the Appalachian and Rocky 
MJountain pro ts, the PCI report made specific recommendations cojicerning 
the procedir - uuic Alaskan demonstrations shonld follow. Its reports . 
placed . I ! 1. rinhasis on measures to ensure Native -Alaskan participation 
in al^ v^lannihg- and operations. 

Retrospect ive ' u . . 

More than a year has passed since the last broadcast of the ESCD, and 
in that time the ATS-6 satellite has gone to India. and back. Standin at 
a little distance in imci from the ESCD '(and remeifibering that a year is ^ 
not very much time), what can be said about it as a w+iolejU— 

» . ^ First,, from the outset it was clear that it was more^pronotional" than 
educational. Its Federal and regional sponsors sometimes referred to it 

an "experiment" and sometimes as a "demonstration," but only the latter 
word was used with even approximate accuracy. There was never' anything 
experimental about it. Its technology w^-s amazing but' already well- 
tested, and its program designs were well-executed but unencumbered by 
anything resembling^ experimental controls. , 

. • * . . <• 

Second, there may \\^vr. been nothing wrong with that. There is an 
excellent case to- be. made for the Federal government demonstratir^ the 
benefits of new technqlogies from contour plowing to" solar energy. . If 
American schools in the 21st century make extensive use of television .and 
voice communications with remote points by satellite, the ESCD will .be 
noted as 'a p.ioneering effort, and criticisms of its design will ^e for- 
gotten or dismissed as the \^ay the nearsighted often see the bold. 

'• cr. ■ V ' ■ ,. 
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There is |pme luck in these matters. The analysts who advised King 
Ferdinand and Queen Isabella against financing Columbus knew very well 
that the vjorid was round and, in fact,,, had calculated its circumference 
more accuracely than he^ He believed that he could reach the Indies;' the 
royal counsellors knew. that his small ships could not hold enough pro- 
visions for the voyage, W)iat neither kn6w was that there would be a new 
continent in the way, jf 

At present, except perhaps for Alaska, the irrelevance of the ESCD 
to Federal policy stems almost total. That could change overnight, how- 
ever. The, fact that the Federal goverrjnent spent between $l'8 million and 
$34 million on a demonstration of communications satellites in education 
is important :n itself. (Another chapter of the EPRC first-year report 
explr. ins why the above cost estimate is so- vague. Basically, the difference 
between estimates hinges upon how much of the cos;- of the ATS-6 and its 
launch should be -charged to its users. Such expenditures create their 
own momentum. We would conjecture that if a.^prJor commitment hdd not 
been made to move the ATS-6 satellite to Tndia, the political pressj^e 
for continuing the ESCD projects would have been irresistabTe.. 

• In conclusion , we wish to r e- emphasizB tha,t we believe the various 
regionlll sponsors of the ESCD did their jobs competently and with dedica- 
tion. We know for a fact that they worked very hard. They prevailed over 
unforgiving deadlines. Federal fundio&delays ^and policy changes., and the 
thousand problems that the operating ma.fegers must face. It seems a shame 
that thev must also endure the musings of evaluators who can prepare their 
reports long after the event, 

■ ■ N , ' ■ . ■ ■ ;, ■ 

Nevertheless, we em^asize that: the regional projects were, for.'per- 

^ ^ ' ; ' ' 

ffetly understandable reasons, oriented almost exclusively toward provid- 
ing their lisers-'with certain kinds of services. They could scai^cely have . 
secured the high acceptance they' did secure if this had no.t been so. 
This service orientation, however, militated against an orir station toward 
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experimental design. In the absence of any coherent Federal pressure to- 
ward experimentation the result was that not much could be learned about 
the relationship^, if any, between the delivery system and educational ob- 
jectives. 

In short, the EPRC first- year assessment concluded that the KSCD was 
well done, but the official statements as to why were either vagiu- or 
unconvincing. A year JLater we still believe the ESCD was a striking ex-, 
ample of tht pressure exerted by sophisticated technology to find applica- 
tions simply because it was there. 

Like our colleaj-;i:es at PCI we recommended that future NIE deiflonstra- 
' ions involving satellites be designed with emphasis on testing the cost- 
effectiveness of alternative ways elivery existing materials or, in 
any circumstance where a system appears to enjoy a technical advantage, 
on the willingness of users to pay some reasonable share of its costs,/ 
More than anything crlse, what insulated the ESCD from potentially useful 
criticism during both its formative stages and tits operation was that 
neitiier its sponsors nor its presumed beneficiaries had to pay for it, 
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tains separate chapters on the Appalachian and Rocky Mountains projects 
. (biit n9t Alaska) and sections oh the ESCD as a whole, including its 
early history and costs,. The management of the Appalachian project took 
strong exception to the rc^port' s comments on the AESP, 

The Appal achian Ed ucation Sat ellite Projec t: ^ F inal Report , was sub- ^ , 
mitted in the fall of 1975 by the Appalachian Regional. Commission and the 
University of Kentucky, There is a. separately bound -executive summary. 



Between early 1973 and early 1976, the University of Kentucky staff com- 
pleted a "Technical Report Series" in' 12 volumes. Nine af the volumes 
deal with evaluation, meaning primarily the reaction of -participating 
teachers to the AESP materials and ;:heir performa-nce on, tests. One volume 
is ^n early overview of the' AESP; another deals with technical performance 
of the equipment; and another discusses ways of projecting costs. 

The Final Report, Satellite Technology Demonstration was also sub- " 
mitted to NIE in the fall of 1975.' It is well-organized and contains more 
detail on the operations and outcomes of the STD than the other reports 
contain-on the projects they cover. There is a. separately bound executive 
summary. In addition, the Federation of Rocky Mountain States (FRMS) sub-' 
mitted 26 b'rief technical reports covering a wide ■ range of subjects from 
equipment performance to evaluation methodology. Written by members, of 
^the SJD staff who. were most, closely involved vs-i th specific operating 
^problems, many of the reports should be very useful to researchers (and . 
presumably future project trfknagers) . The STD also submi-tted to NIE case 
studies of the impact of the project on three local school sites. 

The first annual reports from Practical Concepts, Inc.- are contained 
in two volumes submitted in November ' 1975: . Implicatio ns of the Alaska 
Educa tion Satellite 'Communications Demonstration for Te lecommunications 
and Education Policymakers . Volume I is subtitled Analysis. of the Demon ^ 
stration , and Volume II. Supporting Materials. . In January 1976, PCI sub- 
mitted a third volume subtitled Executive Summary and Supplement . As the 
title implied,' it was' a summary of earlier cone luslonS' but contained some 
new material, especially suggestions for future NIE projects in Alaska. 

; The Office of Telecommunications, Office of the Governor, of the State 
of Alaska produced a final report entitled' ATS-6 Health/Edu cation Tele- 
rnm^u2jj;^±nnsj^^ ^^ Alaska E ducation Experiment in two voltimes ' 

dated September 30, 1975: Volume : -ont lins a description pf all aspects ' 
of project operation and ends \nth recommendations- pertaining to future 
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demonstrations. Voixiine II is an appendix containing copies of pertinent 

' ■ . • 

documents and repor.ts from individual re'ception sites. 

Although the ESCD received a considerable amount of j ournaJListic 
coverage, most of it favorable anc a small amount of it hostile, ,it re-* 
ceived very little serious analysis during its operating phases. Most 
of the material which appeared -in educational journals and magazines aimed 
at a general readership were either descriptive or obviously promotional 
in nature. , 

Researchers wishing more details on' the availability of materials 
pertaining to the ESCD are Advised to consult notes in the above volumes, 
especially those issued by EPRC, PCI, and, FRMS. Special mention should 
be made of a study by Kert Cpwlan 'and Dennis Foote completed for the 
Agency for Internaf^: onal Development (AID) during the summer of 1975. 
It is entitled A Ca'^ e Stud y. of the ATS~6 Health, Education and Tele- > 
communicat^on.s ^ j^/'^_--Lj^9.hj.' • - 
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..^ . CASE STUDIES . . . ' - 

T ■ ■ _ / 

/ 

The\EPRC has conducted case studies of nine operating instructional tele- 
vLrtiori systems, ' '/c xi Id so for several redsous F»i rst , we needed empirical dv^ta for 
the cost analNysis, and wi.^ quite naturally sought the innat of organizations 
and institutio\s which have had experience in developing and operating ITV 
systems, 'Second\ we wanted to assure, to the extent possible* that both out 
cost and non-cost Vnalyses did not become , divorced from reality in their 
effort to. offer generalized conclusions. The grase studies provided a rea^- ; 
world te!^ of some of\ our central assumptions. Finally, wc anticipated that 
we might, learn jnuch frqm the case studies in terms of what could. be called 



"practical experience. \ This objective was open-ended in that we did n6t know 

what we would, find, but thought that contact with a'store of practical e;?cperience 

might suggest new areas for analysis or important c^veats on our conclusions 
that we w^uld otherwise have missed- . ' . - 

It is the nature of pase study methodology to "suggest*' not to "prove." 
Case studies sacrifice the statistical securi^ty of large numbers in orde-r to 
provide a more intensive and in-depth analyses of "what Is really going on" 
la a handful of situations. Accordingly, any conc:lusionf offered here :nust be 
considered tentative and exploratory. - • , ' 

.Such caveat? not withstanding, we, were reassured to find that the themes 
which emerged from the case studies were quite generally supportive of the 
conclusions drawn from our other analyses. This can not, of course, be considered 
■ as an independent: confirmation of such results, since there were mutual inputs 
and interactions along the way. Piit; many of the findings -con-ceming' such ^ 
fundamental factors as land contourv geographical density of receiving sites in 
the coverage area, and size of the total area covered are. clearly indep'endent 
of s^ch criss-crossing influences. - 

The foU\.ow\\u\ is c-ri brief disLiliation of the major outcomes of.the r.ise 
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CosJts per student contact hour-varird uno^miourtl y 
,/,M-oss the nino ■.sites—by factors of ten or more. 
However, the dominant source of variance was the 
cost of developing new prograrranlnf, material. 

Ov.e .sourer oC, nc.-silc cost d i fforbntialH was 
tin- fact that trices or N-a.ijor uquiiMiio.nt have 
declined considerably asVechnological improve- 
^;7nts and mass productionl^^ave far outpaced inflation. 
Hence, systems which have been developed recently 
tend to be less expensive th^n their counterparts . 
which were constructed earlier. 

.The patterns of ITV applications and user prefereiices 
which emerge from thcsu case studies is less 
predictable than the. findings on cost-related issues. 

'Most systems demonstrate ap increasing tendency to 
use videotapes within a school to achieve scheduling 
flexibility, even if there 'are multiple broadcasts 
over whatever electronic delivery sy.stem is used. 
For example', the llav^erstown system — long a model of 
central control over 'ITV programming and use— is 
moving rapidly toward a decentralized system for 
reasons of educational philosophy as well aS 
convenience. 

.A number of !TV syst '-..,s Are not fullv ntil ixinr, thV-i.r 
can;iciry in tt-nns I'f puf.enti.al cliannol liours. In- 
tact, a number of tchc-m are only using about half of ^ 
the ti^^city. - - 

.There appears to be a rather surprising lack of 
information on ITV utilization, including such 
fundamental data as who watches it and loes 

.'not watch it and why. 

Different levels of instruction have very Hifferent 
' TTV scheduling requirements. Elementary teachers 
generally require only modeVate flexibility m ^. 
scheduline.. Since one teacher usually ha res 
ponsibility for teaching all subjects to the same 
set of students all day long, the teacher can. 
ad.ii.i.st the daily schedule to cpnfJ)rm to ITV 
•availability. Furthermore, course coverage is 
more li-kclv.,to he standardized across a system, ^ 
and tlTi source of variation is simple scheduling 




By contrast, junior high and high school teachers not- 
only have ordinary timing problems but additional ones 
which arise from variations in classroom style and 
i.»m;)hasis. At Ihest* lo.vols t teachers ^^'.Cinerall y teach one 
rtut)ie(*t Lo a tuunber of cii.ffe.rent classes", rnakiiiK sohe- 
tiuliii^.; much more difficnJc. Fn addition, instructors 
f reqtient ly. have more discretion about whether to use 
aJ i or part of a series^ or of a single, program./ 

, Somewhat ^paradoxically , the college-level classes 
studied appeared to. require least flexibility, in 
scheduling. The main reason, of couse"*, is that 
a fixed time for class is simply taken as a given < 
by par.ticipants, just as .it .would be in a college 
clasjfiroom. Participating students are not, of course, '\ 
going from one class to another all day long^'in the 
mann£jr of public school studehts,^ Two of^ the systems > 
discussed, the University of Southiern California and 
Stanford are quite different from all the others in 
that they use two-way voice communications between • 
students and instructional staff. Both employ an 
ITFS system to deliver ITV to area .-business firms 
whose employers are enrolled as part-time student,s- 
The two-way interaction format, of course, dictates 
a firm schedule for classes. However, we note that 
some of the participating companies tape classes upon 
the request of students whose travel ^schedules preclude 
attendance on a given day. ' ^ 

' . ■ '"^ " . 

.Two of the systems studied, those ■ in Broward County, 
Florida and the New York- Archdiocese , reserve Substantial 
portions of their broadcast capacity for responding 
to special,. reqjLiests on a call-in basis. User demand 
to date has been relatively low. The reasons for this 
are not! clear. 

.One trend runs somewhat counter t.o other generalizations 
about "flexibility.** There is a tendency for ITV 
prpgramming to be dominated by series formats rather \ ; 
than .individual programs. Although using a series 
requires more advance planning than using a single 
program, the per-hour costs of series are substantially... 
lowe'r than those of "specials,** bec^i.use vendors' handling 
advertising and accounting costs are about the same in 
either case/" There appears to be, however, a decided 
prefere*nce toward series which can be broken into shorter 
units of a few related installments. 
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.We also discovered a Large , ainounu of rontinuing exi^eri 
mentation' with, different patterns of use. There a 
Reneral preference for short programs over long ones\ but 
no clear preference for greaterlor lesser exposure ^jo ^ 
LTV as distinct from face-to-fafce instruction. In tact, 
• ■ as teachers acquire more experience in the use of irv,. 

some distinctions of this sort begin to break down. Many 
schools would like to move towai'd situat ions wJiere a 
teacher cJin work directly with some part of a class 
while the remainder of the class watches instructional 
television. > " 

Throughout tile case studies, we have attempted to suggest some ways , 
cf making cross-system comparisons. - Ve h^ that reader, will find them 

-,.l-u.L ^-The systems studied, however, were not constructed to .u .t the. 
\nvc.nienc-e of analvsts. Collectively, they" pro.vide examples of the import- 
ance of th^ caveats attached to our cost models and'tend to conhrm what we 
inferred from the ESCU experience: The range of technological solutions 
to educational problems' is extremely wide, with no single technology emerging 
as consistently superior to che others. • . ' ' ' . 
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CHAPTER TWO ^ ' 

ITV DELIVERY SYSTEMS— ESTIMATING 
AND COMPARING COSTS 
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• , . I, INTRODUCTION " v 

This .chapter introduces a number >pf co.st related cjDn'sid^rations which 
carry policy implications for ITV delivery systems. The major portions of * 
this chapter present cost models which' demonstrkjie cost estimation techniques in a 
comparative cost context. The cost estimation model in Section I[I, sometimes 
referred to as the "complete cost model'* effectively provided a general 
checklist of costs incurred in constructing and ^ operating an ITV .system 
and provides a sample of how to calculate cost estimates. The comparative 
cost model of Section HI is a reduced ^and generalized version of the . , 
complete model of Section II, "The comparative model is used to derive ' ' ♦ ^ , 
general but tentative conclusions^ regarding which of the five basic delivery 
modes, studied [high-powered satellite direct broadcast to schools, cablecasting 
overo existing cable systems, Instructional Televisiorr Fixed Seig/ice (ITFS) , 
PTV broaden ting, and the mail^ing of videocassettes] ' have cost • 
advantages under different circumstancesc* * ^ . * 1 

Some extensions of the basic models of Sections II and III are discussed 

in Section IV, Flexibility in scheduling and' local . control of programming - 

Ire key issues. Other topics in Section IV include hybrid delivery systems., / 

' those systems employing more than one of the five-^basic delivery^mod^s, two/ - 

way communications as an additional feature available to most ITV delivery 

, ^jj ■ ' \ 

systems, and the pros and con.s of using pre-packaged computerized models in 

cost estimatiqn and analysis, ^ / ^. / 

Section V presents some additional topics. First is a discussion of for- , 
-mal cost modeling which concludes'that Qost' comparisons ba?:ween systems - " 
cannot be made validly unless all the components of the system are opti- 
mized and independent of one another. The second selected topic suggests that 
the existence of.sharable costs does not' mean that 'the optimal size of a delivery 
• system must be large, and the third topic examines how the different vantag^^oints 
of decision makers or educational planners at different levels of government influenc 
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Jieir- calculat;ion,s ol optimal costs. Some summary remarks are contained' in 
Section l-V. ^ ^ • . ^ 

As mentioned above, tjie bulk of this chapter is concerned vith cost 
modeling. Sample dost esLimates arc produced for each of Lhe five, afore- 
mentioned delivery modes 'scrving^a h>ipotheL ical region.. *Jhe estimateb are- . _ 
made by calculating the costs of systeri components with component cost do- 
,,ende-nt^ uppn variables sueh as user requirements, t opoy.rap.h i ea 1 e !,n rac, tor i s t i cs , 
the number and 'dist r ibut ion^of .sl hools , equipment prices and otlier factors. 
The f ive delivery modes have some cost components for wliich the cost .computa- 
tionriVi.re identical. Tjuese common cost components are factored, out -of, the 
conyiarative cost mode I.; The comparative model helps to generate general 
impliijations as to whi-h delivery mode has a cost , advantage under certai n ■ ^ ;. 
circumstances such as system size. 'It should be noted that all- the Tesultc ' ^ . 
of Sections U .and 111 are dependent upon' the specif ic- a'ssumpt ions made in" ^ 
Vroduc he cost estimates— change the assumptions and the resu-lts can . 

change. For. this rcison, the cost estimations of Sect ,i,on "iq. are best tWted 
as samples for tho'se who are curious about how to consEruct Ust estimates, 
Liiiew\se, the results of the comparative analysis can : only beheld as teAtative 

While this chapter o,f th is >repQrt' is concerned with costs, 'it i^s. recog- 
nized that'the determining factors in deciding to install and use^ an ITV 
delivery system may not (or should ^ict) hinge upon cost considerations alone. ^ 
Ease of use, familiarity with, the mediuin, teacher acceptance, and the beliefs 
or lack of belief of t he' educat ional ^f f ect iveness of ITV -could be 
paramount -concerns. Also, .the relevance^of the cost i^ssue is limited by whethe 
or not there is the nxonL to invest in a delivery system.^ , For those systems 
which require a la-rge organizatioacwith many schools and heavy initial 
investments there are tjie problems of getting sudr.a large group together^and 
oE persuading eve^one to. commit the initial funds. Some systems like ifiailed 
* materials and ITFSV^.on be put^. tdge the r incremental lv--onL' or twir school • 
' districts can .hegin\/tb)a small offering of programming; with the possibility 
oi al lowing the; system /o ' ^» r (i^y r aclua U y ' -iMTh^ users -nnd inc^rcas ing- 



the 



level of service. The most importailt points are thaC:a delivery ^systera • 
should be designed tofit the needs of .the potential user population and 

'V . . . r ■ ^ 

that an ITV^^system should not be installed just because the technology is 
available. ^ ^ * n ' . \ 
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> • * IT. THE' COST EST I MATION MODEL -• THE COMPLETE MODEL 

Cost estimations are calcui^ied using building blocks called co"sL / 
components. Examples of , Gomponeht.s include ^'management*' and '^programming" 
(both production and acquisition); both of these components are calculated 
au a high. level of aggragation . • On the other hand*,, some components such as. 
''reception equipn)4^ht\- located at the school ^could have been included in a • 
mt)rti aggregaled component such as **broadcast and engineering." Thi»s-was 
iii)f dop.e because much cost information related to the peculiarities of the 
different distribution /nodes would have been lost by aggregating further. 
Many such cfecisions were made which represent tradc-of f s -betveeri ^ggre- 
'i>ation .with its inherent loss ot inioniia' itvi --ind disaggregation.. i 

Actually more than one cost model was constructied . Jhe first 
to >be presented is the most complete from t,he standpoint of including costs 
which would "be likely to be incurred by a deli^y s^s^tem. Other cost 
'mod'els were constructed specifically to facilitate cost comparisons between 
modes of delivery. The emphasis? of this research has been on making such 
comparisons., and ^the comparative version involves k subset of the components 
' of the complete models • . 

i ■ , 

The Complete Cost Model • 'v * , 



The cost model (or models if one for ea.ch delivery mode is counted 
separately) is composed of additive cost components. The components have 
. : their origins In program budgeting; that is, each , component is related 
.to an activity requireci for the^operation of a delivery system. For any 
deliverer sys^taoij^^al cost c^h be estimated by suinming the appropriate . 
. components. This summation process is not always straightforward if 
hybrid systems are involved; however, considerable care is taktin to keep 
the estimation procedure similar to simple addition. 
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For the sake of simp;icity, cost components were maintained with' consider- ^ 
able conformity across -the different -^ive basic delivery modes. This is . 
demonstrated in a matrix presentation of the ;cx)rap9nents by mode of delivery ^ 
"(Table 1). . ' . . ' 

' The columns represent the type of 'delivery mode while gen'eral class 

of costs. or cost cbrilponents are designated by rows. ..An X 'in the ,appropriate 
column signifies that the gi^ven cost components could be nonzero ^or the delivery 
mode, in question..;^ Note chat most components are nor--r^ 

"a numerical example helps in explaining the cost model. In this r' 
ca.e the complete model' is used to estimate, the cosf of delivering a pre- . , 
' delerml.ed level of instructional services to all the public schools in a. region. 
First, the cost components are introduced, th.n calculations are performed •. 
component-by-component for eachs^system. i / ' ' „ 



TABLE' 1 

COST MODEL COMPONENTS BY SYSTEM 



Mailed .PTV Cable- 

Component S^atelliLe I TFS Mate rials • Broadca st! Tig cas tinp 



Satellite Rental 


X 










Uplink Facility and 
Studio 


X 


— 


— 


— 


— 


ITFS Transmission 


- 


X 


J* 


— 


— 


TTFS Broadcast Studio 


- 


X. 


- 


— 


— 


Mailing and Dubbing 


- 


- . 


X 


— 


— 


PTV Broadcast Fee 


- 


- 


- - ■ 


X 


— 


Cable "Rental" 










X 


Interconnection 
System Manaj:;oment 


- 

. X 


X 
X 


X 


- 

X 


X 

X 


Prograiraninj:; 


X 


X 


X 


x 


X 


Display Equipment 


' ' X 


X 


X •• , 


X 


X 


Videocasset te Machines 


X 


X 


X • 


X 


X 


Videocassettps 


X 


X 


X 


X 


X 


• School Wiring 


'X 


X 


X 


X • 


X 


S )oi Headend 


X 


X 


x^ 


X 


X 


'School I^eception" 


X 


X 


X" 


X 


X 


Aa X indicates a probable 


non-zero 


value 


for the component 


in the 


^iven 



S\ Stf*TTl, 



70 



69 



• We stare with a hvitothctlcal region whl(^h approximates the size arid pop- ■ 
uiation of a sta.e like Virginia with some 1,400 schools with l,20t3,000 students 
in a land area of approximately 40,000 square miles. Schools are. assumed to have 
an avera,;e' of 20 rooms (though this can be treated as an average) . ^ We can 
assume that tlic state has decided to provide instructional programming to all 
its- public schools by using one of the five delivery modks: satellite, XT?S, 
cablecasting. PTV broadcasting, or'mailed materials (videocassettes) . Education- 
al planiiers^ decide that 24'. unique hours of programming per day will be deliver- 
ed to oach school. The cost of providing services at the designated level 
. can be estimated for each delivery mode on 3= component-by-compon?nt basis. 



However, a few words should be said about the notion employed here 
about service levels. It is for the sake of; simplicity that unique hours 
of programming per day are specified- ' Uilder most c Urcu:iiv;tances , „ \ 
repeats would be scheduled to provide flexibility -in viewing, Instead, 
flexibility. i,s ' built into the system by assuming that each school 
.possesses vid .ocassette machines and a .tock'of cassettes tb". produce in- 
house floxibaity. The basic problem is that, the systems are not strict- 
ly comparable, especially with regard to such features as viewing 
ELexibility and teacher control. It is necessary to impose some conformity 
upon the systems, and 'this is a. simple way. Given this as^ nption, cost 
estimation may pror<^ed. 

Some points are common c/'the different systems and, .whi.le they are 
treated . in greater depth in the appendix on cosf components , ^ can be touched 
upon here. All' capital costs are- annual! ^ed by simply dividing their 
'purchase pr i ce ' by' the i r expected "1 i ' :n years. Many studies use. 
discount .actors to rellert the tin,e-value of money, inCL.tion, and expected 
obsole.'-cence 'of ihc rquipmunt .' Given the unc.T ta int ie:-^ sur ro<und ing " 
these influences on the d iscount ' rate , we chos, ih. simplest assumption, " 
setting the rate oqual to xero. Thi- would not du for an administrative 
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body seeking to make cost estimates for planning purposes, but the result- • 
ing errors, are within acceptable bounds for. our purposes which require 
only f irst order cost approximations. In this same Une, the /itli; ery 
system described herein is expected to simply.' keep operating wit h cau 
itai equipment being replaced as it wears out. Furthermore, fc: -ny schools 
already possessing equipment, it is assumed that the annual costs of 
that equipment are simply imputed to the system-' s operation — sunk costs 
are dismissed as a factor. Also, all dollar value? are assumed" to re- 
fleet real resource-uSing or social costs. This is a common, if vulnerable, 
assumption in the analysis of public investments and will be maintained 
here. .-^ . 

The first part of ^ the numerical example;' the satellite-based 
system, set the pattern for the other delivery modes discussed. The 
satellite-bashed mode is described in the most detail since some aspects 
of the explanation of its functioning are applicable to the other 
systems. ^ The. costs are estimated on the "basis of average relation- 
ships SD that' tfhe hypothetical r.egion appears to .possess a uniformity 
impossible to find in any actual region. It is simply as though instend 
of summing the numbers 80, 90, *110 and 120 to get 400, we used^four times 
their average (4 X 100) to get the sairie total. At an aggregated 
level, this does not create errors in the 'cost estimates. 
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Satellite-B as ed System Sost Estimate ' ; . ' 

A sateAlite-based system im,plies a high-powered . satellite , _ 

functioning similarly'ta the ATS-6.during the ESCD. There is one central 
broadcast studio^ which transmits 24 houi^u of dail. programming over four • 
channels to a satellite which in turn broadcasts over four channels direct- 
ly to schools. Each school ^ possesses its own low-cost, receiver. The need , 
,or four channels' is a result if.an average school day being limited to about 
\ hours with, no provision made here for split, sessions oi; other possxfele 
schedule-disrupting influences.' It Is assumed that the required channel 
.pace and broadc^.^t time are available at a constant $500 per hour per channel ; 

" • . ' * , ' ' ' • 

rental lee. . . * • ^ . . " 

From rhe r-.ceiving equipment at each school, the. signal passes into 
.\e schoC headend where it-is. amplified and distributed throughout the .p.hool „ 
vib tro internal wir'ing. Note also that requiring each school to have its own receix 
equipment is a "worBt -case" since if schools are clustered they can share 
equipment . ' - 

• Flexibility is provided by equipping each school with videotaping 
equipmeht «nd supply of cassettes. Each school possesses 8 televisions 
which can be moved from room to room. The particular stock of capital 
equipment each school possesses can be thought of as a s^ate-wide average.. 

The above verbal description is surraa,=irized In Table 2 in dollar ,* 

amount.:.' Two things. stand out 'in Table 2. I'irs t , • the sMnrabl.e costs....; . 

or those. costs which can be averaged out over all the schools (and 

students) in the state are three times the onsita, costs, costs accrued 
- at every school. This\uggests that cost savings can bt realized through 
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TABLE 2 



Compone nt 



ESTIMATE OF THE ANNUAL COST 

it 

OF A SATELLITE SYSTEM"-.. 



Annual Systcir 
Cost in — 



Satellite Rental 

Uplink Facility and "Studio 

System Management 

Programming 

Sharablc Costs 



$ 2^160,000 
228,750 ^ 
180, QOp ^ 
12,960,000 



Per §chool Annual Cost 
, j for 1,A00 Schools 

$ 1,543 - 
-163 
129 
9.257 ■ 



$15,528,750 



$11,092.' 



Display Equipment 
Videocassette Machines 
Videocassettes 
School Wiring 
School Headend 
Receiving Only Terminal 

■ On-site Costs 

, -Total System Costs 



$ 1,030,400 
1,449,000 
672,000 
257,600 
80,500 
1.207,500 



$ 736 
l,-035 
480 
184. 
, 58 
862 



$ 4,697,000 



$20,225,750 



■> , 355 



^47 



*Derivations of estimates can be found in the back cf this s.: . .io or ^ 
in more detail in Appendix A. " " , . 



.74 



73 



economies of scale. ^Setondly, the dominant single cost is programming, 
mak'ing up almost half of tot^l costs and 83% of the shareable cb-^t;; , suggesting 
that most cost saving? would arise from schools' pooling resourn^ns; for program 
development and production. Of course, the numerical size o^= ♦\:V.(. programming 
component is the result of our assumption that each hour of programming would 
cost approximately r>!3,()()() to produce'and the cost would be ...pread over only 
five years. (See Appendix A. the, programming component.) lic^■cver, without 
programming costs, sharable costs are lower than on-site ccccs. This implies 
that without the need to pool resources for program production, the economic 
advantages of bignes§; fade.. 

ITFS Based System Cost Estimate ^ 

It is assumed that ITFS can be used to completely cover all tb: 
schools in th^ region. Because of the terrain and dist ^: r-ition of schools, - 
16 ITFS stations are required for total coverage. lLac:\ str.tion is Located 
at a school. Twelve of the transmitting sites are repeater ami t'. ur' 
require equipment to play , the programniaj; and- inject i. int f ^e system. 
Each stktion, operates with four ^^channels and has a broadcast rnzoona costing 
an average of $20,000. 'One of the most variable of costs Ik ^:^>r antennas. 
The $20,000 l.s,.aga\n, au average figure for all the site^i c.cross the region.) 
Pre-programmed vid-.ocasveutjes are supplied to each ot the rn program origin- 
ation sites. Eagh school is' equipped with a -rec-e.;'. antenna and has, as 
in the satellite/system, a headend and internal slltrribution system. Table 
3 suinmarizes the§e' assumptions and provides the c-.^t estimates. ■ 

Generally, in this example, costs are lower for ITFS than satellite. 
A much lar?-er number of ITFS b;:oadcr.st (or'snw: circur.3tances causing 



TABLE i\ 



ESTIMATE OF THE ANNUAL COST OF . 
AN INSTRUCTIONAL TELEVISION FIXED SERVICE SYSTEM* 



Component 



Annual Sy;;tem 
Cost 



Per School Annual Cost 
for 1,A00 Schools 



ITFS Transmission 
Control Broadcast Studio 
interconnection 
System Management 
Programming 

Sharable Costs 



$ 



Display Equipment 
Videocassette >fEcbines 
Videocassettes / 
School Wiring 
School Headend 
School Reception 



14 7, 

23,000 
94,080 
■180,000 
12,960.000 



■$13,404,' 30 



$a, 030, 400 
1,499,000 
672,000 
257,000 
80,500 
241,500 



. 105 
16 
-67 
129 
9 .257 



/ 

$ 736 
1.035 
480 
.184 
58 
173 



$ 9-. 574 



On-site Costs 



7'otal System Costs 



$ 3. \7 30. 400 

\ 

$17.1^34.680 



$ 2.665 
$12,239 



★Derivations of estimates ran be found in back of this section or in 
more detail .in Appendix A. 
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higher transmission costs"-such- as a taller .a tower) would 

result in parity. Again, programming costs are dominant. 

Mailed M at erials . - 

A central copying or dubbing facility distributes programming to each 
school. Each school" has a suff icient stock -of ceissettes so that the cassettes 
may ha used repeatedly. Cost estiiriates are' contained in .Table 4, This . 
appears to ^^nrmuup.ensely expensive system in which^the dominant exociuyi tare 
is dubbing and mailing the educational'material ,to each school. Partly, . 
this is. a result of each school receiving the dubbed, mater ials .* * If schools 
in a district shared the materials via . a bicycling system, this component's', 
figure could be reduced by a considerable degree, perhaps bya factor of 
■ four or five. Also, the school reception equipment in this case is actually'., 
composed of videocasset te machines which are faiv^y expensive. As these 
machines fall Ln price, as they appear to be doing, this" technology will become 
moVe attractive. Finally, if programs are' to repeated, considerably fewer 
cassettes would be required. ^ ^ 

4 

Cablecas ting; 

iVherever it exists, cable is a viable option for the distribution 
of ITV. Three complications arise. First, cable may not cover , the entire 
iregion. Second, within any area ostensibly covered by cable, not every 
\school may be near the cable- Third, while most cabbie' operators will 
make > available one channel for education use, this capacity would be 
i\^iadequate for more than about 6 broadcast hours per day. The first two 
complications can simply- be treated as given. Another mode may be necessary 
for complete coverage. For broadcast capacity, it 'may be possible to take 
advanta'^,e of transmission space in-betweeen the regular VHF channels norm^y 



TABLE 4 



Component 



ESTIMATE OP THE ANNUAL CpST, OF 
A MAILED MATERIALS SYSTEM'^ 



Annual System 
Cost in $ 



Per School Annual Cost 
^ for 1,400 School? 



System Management 
Programming 

Sharabie Costs 

Mailing ano Dubbing 
Display Equipment 
Videocassette Machines ' 
Videocasset tes i 
Sfthool Wiring 
School Headend 
School Reception 

On-site Costs 
Total Systems Costs 



$ 180,000 
12,960.000<. 



$' 129 
9,25'7 



$13,140,000 



$32,928 000 
1,030,^^0 
1,^49,000 
672,000 
. 257,000 
80,500 
1.932.000 



\ 



$23,520 
7}6 
1,03S 
460 
184 
58 
1,380 



$38.348>0^0 
$51,488,900^ 



$-9,386 



$27.392 
$36,778 



^Derivations of estimates can be found in the back of this sect;ion or 

in more detail., in Appendix A . \ . 

b These costs could be reduced by, say, two-thira.> 1 1 each pro^r am' v';i;'> repented 

twice. . .. . 
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used by cable operators.' By ' installing special equipment;, at 
headend and coverters in the schools, this unused space could be 
utilized at relatively low-costs. However, its availability and 
the fee for its use would depend upon. the cable? operators^ and 
aggreeme.nts reached by bargaining. This exam{*le porux^ays a low- ' | 
cost case from the viewpoint of t^he schools since or.ly charges 
associated with the special equipment needed at the cable .headends . 
are incurred by the' state to obtain' the necessary channel space, 
In the example, 80% of the schools in the state are . reached hy .80 
cable ^iystems.. , The remaining 20% of the schools 'are assumed ;to be ^ 
scattered and are reached by mailing videocasset^-es to them., The cpst^ 
results are sunmarized in Table Aa. . ; 



Table -K'l differs slightly from the preceding Tables because it i^^ 
derived from a system using two delivery modes. As a result, for example, 
not all sharable costs are incurred in common by all the schools., '^he- 
cable rental is incurred only by the l,120®the^ cable serves; howevej-, - 
tRe dollar value of the cable rental is stdll averaged oyer all 1,400 schools 
to calculate the per school annual cost -to maintain consistency with the 
estimates for the other delivery systems, . ' ^ ■ j 

.The striking aspect of- the cost estimate is the magnitude of ; the .Mailing 
and Dubbinc: con^.ponent while this service ib provided tp only one-.'fifth pf 
the schpols. TabU' 5 makes the point mor.e clearly with 100% of Jhe school- 
bein^:- served by cabl.-. ...fable. 4a , however,- 'is probably a more realistic 
case .xcept that the 'percentage of ' schools covered by cable woul|d be lower as 
a figure for an entire region. The calculations in Table 5 arejbased upon 



, TABLE A a 

KSTIMi\TK OF THE ANNUAL COST OF 
A CABLE ITV DELIVERY SYSTE^^ 



(Component , 

Cable 'Rental 
Interconnection 
System Management 
Pro^^ramiin^ 

Sharable Costs 

Mailing and Dubbing 

Display EquipmenJ: 

Videocassette Machines 

Videocasset tcs 

. School Wiring 

School Headend (cable) ^ 

c 

School Headend (rnail) 
School Reception (mail) 

On-site Costs 



Annual System 
Cost in $ 

$ 80,000 
.1,881,600 
180,00.0 
12,960,000 



$15,101,600 



$10,787 



$ 6,585,600 
ii ,030,A00 
r,A99,000 
672,000 
' ^ - 257,000 
135', 2A0 
, 1,6,100 
386, AOO 



Per School Annua! Cost 
in 1,400 Schools 



$ 57^ 
1,.3AA\ 
129 
9,257 

'$A,7,04 
736 
1,035 
A80 
18A 
97 
• 12 
276 



$10,531 ,7A0 



$ 7,523 



Total System Costs 



$25,633,340 



$18,310 



This system employs"a i-lx of cable and mailed materials as delivery modes. 

^All costs are still spread over all schools in the systejn through* some-' of : 
the sharable- a.?id on-site -costs do riot belong to 1(10% of the public scVjools 
in the'' state . f ' 



Cable refers to the 1,120 schools served by cable, school to the 280 
^served by mailed material?. j 
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TABI£ 5 



ESTIMATE THE ANNUAL XOST OF 
A PURELY CABLE BASED DELIVERY SYSTEM 



Component 



Cable Rental 
Interconnection 
System Management 
Programming 

Sharable Costs 

Display Equipment 
Videocassette Machines 
Videocassettes 
School 'Wiring 
School Headend 



Annual System' 
Cost in $ . 

^ r,'0t)C>7e6p- 
2,352,"*000 
180,000 
■ 12,960,000 



Per bcnobl Annual Cost 
■ for i,-400 Schools 



$■ 714 



1,68a.- 
,. 129 
9,-257 



$16,492,00.0 



§ 1,030,400 
1,449,000 
672,000 
257,000 
1,69,050 



$ 736 
1,035 
480. 
.184 
■ 121 



$11,780 



On-site Costs 



$ 3.577,450 



$ 2,555 - 



Total System Costs 



'$20,069,450 . 



$14,355 



Derivations of estimates can be I'obnd in the back of this section or in 
more ducail, in Appandi:: A ^ i 
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100 cable systems serving all^ 1,400 schools. The cost difference is ''i-'' 
immediately apparent. * , 

BesidjBs ^grogranuning, the" key cost is interconnection, meaning 
supplying the prbgraraming the, cable headends. It is. presumed ^that a 
videoca^s^tte of each hour's , worth of programming is sullied to each. • 
headerid. If arrangements -could ^o^b made so that the cassettes of 

programming could be bicycled between stations , this component would be . . • . 

reduced^ " • . 

PTV Broadcasting , o • - ^ 

The' problem that besets cable, incompletey coverage, can also plague' 
XV-..J>roajicast.:yig^- place and cover most of- the schools within 
broadcast range, though translators and repeaters can be used to exvend the signal. 
Another, iimi tat ion--ti;LjPXV_j5j^ad is more severe; it is limited to about 

6 hours 62 progrL^mming per day. ''As' • demonstrated by^~dTe"'T:as«—wi4A--^abl^^ 
usiiig a system of mailing instruction materials on a large scale to supple- 
ment another medium is' very costL^^. 'The estimates in Table 6 arc based upon 
100% coverage of •schools and 6 hours of programming .daily instead of 24, 
broadcasted by 12 PTV stations. 

The C^st C.omp^onents • * 

■ ' ; ■ , ' * < ■• • . 

The derivations of • tHe estimates recorded in Tables 2-6 are presented in 
this section. A brief descrfption of each component and an -equation 
summarizing the equation used in computing its cost Estimate are included. ' * 
More description; is included in Appendix A. A number of components 
which are identical are listed first. They are Display Equipment, " 
Videocassetta Machines, Videocasscvr.es, Sphopl Wiring, System Management, 
andr Programming. . • " , 

. . .-• 82 . , 
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ESTIMATE OF 'THE ANNUAL COST OF 
. A FTV BROADCASTING SYSTEI-l 

(6 Broadcast Hpurs) . 



Component 

Brcmdcast Fee 
Systejii 'Management 



Programming 

\ 

■ Sharable Costs 



'Annual System 
Cost in $ 

,$1,944,00'0 
180,000 
^ 3,240,000 ■• 



Per School Annual Cost 
for l.AOO Schools _ 

$1,389 
.'129' 
2,314 



$5,364,000 



$3,832 



Display Eqaipment 
Videbcassette Machines 
Vldeocassettes 
School Wiring 
School Headend 
School Reception 

On-site Costs 



$1,030,400 
1,4«49,000 
672,000 
257,000 
88,550 
48 , 300 



■S 736 
1,035 
480 
' '184 
63 
?5 



_ $3,545,250 ' 



^2,5:' 



Total System Casts 



$8,909,250 



$6,36 5 



,*Derivations of estimates can :be found in the back of this section or" in! 
)& more detail, in Appendix A . -i " . : . ■ . 



COMPONENTS CONSTANT ACROSS SYSTEMS 



Display Equipmen t 
Color receiver/monitors 
pli'S stands- 



V ldeocassette Machines 
wichools use yideocassette 
Machines to provide flexibility 
in internal disLribur ion of 
programming* 



[8($40O)/5] (1.15) (1,400)^ 

$400 = price of a color television 

8 = {average) number of televisions ' 

per school ^ 

.15 = maintenance and operating cost 

as a percentage of 'annual capital costs 

J 

5 = annualization factors 
1,400 = number of schools 



3 ($1, 5.00/5) (1.15) (1,400) 
$1,500 = price of a videocassette 
machine 

3 = number of videocassette 

machines per sphool . 

.15 '= maintenance and operating 

cost as a percentage of 

annual capital cost 

5 = annualizatiqn factor 

1,400 = /nuuber of schools 



'Videocassettes ' •' 
Schools require a stock of 
videocassettes to ^complement 
Aheir videocassette machines. 
The stock's size is a function of 
tlrie\school'fe i;equirement, of . 
ITV use. * 



($20/5) (5 X 24) (1,400) 
$2p = price per cassette. 
5 = annualizipLtion factor 
24. = daily number of hours c, 
of programming 

5 = number Qf..^days in an average school 
week - Interpreted as the length 



School Wiring 
Each school is wired 
to facilitate the internal 
■r^^^ distribution of programming. 



(1^20/15) (20) (1.15) (1,400) . • 

$120 =' price of wiring a room 

20 = average number of rooms per school 

15 - annuaii^f.tion factor 

.15 = maint(^uance and operating 

cost as a percentage of annual^ capital 

costs 

1,400 = number of schools 



EKLC 



Svscem Man a^enent \^ 
A central agency 
manages the operations 
of* the delivery system. 



$180 ,.000 

$180,000 = annual management cost 



Programming 

Mone>^ spent for tl^ft 

development and production 

and acquisition of programs 



(15,000/5) (24) (ISO) 
$15,000 cbst of an hour of 
programiTiing 

5 = annual izati-on factor 
2A = daily hours bf programming 
.180"= number of school days 



ADDITIONAL SYST EM SPECIFIC C OMPONENTS 

' '^^^^^ ^ ^ ' 

SATELLITE 



Satellite Rental 
Fee paid for the^ use of the 
satellit^e ba.^ed upon 'a constant 
per hour per channel rate. 



180 ($500) (24) . ^ - 

$'5?9#= satellite rental 

180 = number of school days 

24 = daily number of hour of programming 



Uplink Facility and Studio 
The uplink transmitter plus 
broadcasting studio equip- 
TPcnf: ^loces.sary for tr;aas- 
missibn • 



$200,000 + ($250,000/10) (1.15) 
.i^200,000 = operating cost 
$2^0,000 = original capital expenditure 
10 = anuualization factor 
.15 = maintenance and operating cost -as 
a percentage of annual capital cost 



School Headend 
An amplifier is 
located at the school 
headend . 



($500/10) (i:i5) (1,400) 

$500 = amplifier cost 

10 = annualizaticn factor 

.15 =;maintenaace and operating cost as 

a percentage of annual capital-* cost 

IjAPO - number of schools 



School Reception 

Ep.ch' .school requires ^ 

receive-only terminal ' 



($6,-^00/8) (I.l5) (1,400)^ 
.$6,000 = price ot tne r'eception 
equipment 

-8 = annudlizatibn factor- 
.15 =• maintenance arid operating cost 
as a percentage cf annual -capital 
cost ' * ' 

1,400 = number of schools 



TTFS 



ITFS Transmission i 
ITFS transmission 
equipment including a 
tower' and transmitters 
.are- located at schools. 



[($20,000 + $60, 000)/10l (1.15) (16) 
$20,000 average Initial tower -cost 
$60,000 = transmit ting^ equipment cost 
for 4-channel capacity (repeater or 
transmitter 



ERIC 



ITFS Broadcast Studio 
Broadcast studjos are 
required to provide 
program origination. 



Interconnection 
.The cost of distributing the 
programming to the ITFS 
program origniation , sites 
■,for subsequent redistVi^bution . 
The interconnection mode is- video- 
capsettes- ; 



";\.. 

School Headend > ^ 

An amplifier is* located * 

at the scjiool headend. . 



. ($50,000/10) CI. 15) (4) . • ' 
5,0^000 ^ br9ad\ast studio original cost 
10 = annualization factor • 
.15 = maintenance and operating cost= 
as a percentage of anrual capital cost 

4 = number af r. quired ^jrogram origination 

, sites • • 

' ■ * *• . 

[($20^5) (20 X 24) V ($5 X 2*A x i SO] (4) . 

$20 price of a- cassette 

5 = annu'?"" iz:3tion factor 

" 20 = numL^r or school days in a 
four week pci ^•'^-interpreted 
'as the^leng;^! time needed to :iu .'it e 
the cassette , ■ ^ 

24 = daily ra':v-e>: of hours- of •progra-iunluf^ 
$5 = dubbing ip'^ ... 
180 = nur^ber of school d^ys per annum 

4 = number of ITVS program or/iginat ion : 

i . , ' ' 

ri?:es . • 

($500/lb) (1.15.) (l,40e^ ' . . 

$500.= amptitfier cost, ; o* 

10 1^- anniializatiou factov^'^ . - ■ 

.15 = m^v.r.tenance, and oper/iting ,cost 

as a (Percentage of aiiinual 'c?.pital cost 

1,400 = numter of scP^ools ^ ^ ' 



($1,500/10) (1.15) (3.,^.P0) 



•:4AILED MATERIALS 



Mailing and Dubblv -: 
'Each cassette r school 
owns is used repeatedly; 
material is dubbed onto 
it; it is mailed, used, 
and mailed back. 



[($20/5) (20 X 24) + ($5 X 24 X180)] (1,400) 
$20 - pricfe a cassette 
5 = annualization factor 
20'= nuEib^r of school days in a 
four week ?:eriod-i/nterpreted' as 
the length of time needed to \ 
circulate the cassette ^ 
1 24 = daily number of hours of 
programming ■ . 

$5 = dubbing •f^e ■ 
180 = number of days In the school 
year - ' \ ' 

1,400 = nuT;oer of schools 



"^chuol Headend 

An amplifier is located 

at the school headend. 



School Reception . , 

School receptipn. equipment 
consists of vilieocassette 
machines. 



($500/10) (1.15.) (1,400) 

$500 = amplifier^ c^sc 

10 = annualizatiob hafij'\^v 

.15 = maintenance and opera . Ing ^ 

cost as a percentage annual 

capita'l cost \ 

1,400 = number of ^chocls 

[4($l,500)/5] (1.15) (1,400). 
$1,500 «. price of a videocassei^te 
machine * , 

4. =' number of machinrs . 
5 = annualization facte 
^.15 = maiiitenance and operating cost 



CABLECASTING 



CaW.' Ren;: al 

It i.s assumed that institutionaL 
arrangement: s can be made so 
that- only a marginal cost will 
bo charged to the system. 



■ >^hool Headend \ 
Swir.chj converter per channel., 
t-and amplifier are required , 
at the school headend to facilitate 
'ihe internal distributsLon of 



the sig#al . 



Interconnection 
The cost of distributing^ the 
programming to the cable 
headends fo/ redistf ibution. 
The., interconnect mode is » 
videocassette . . 



($2.,500/10) (A) (100) 

$2,500 = price per channel of capital 

equipment installed at the cable 

headend to access the channel 

10 = annualization factor^ 

A = number of channels 

100 = number of cable systems 



■($1,200/10) ^.15) '(1, 



AOO) 



$1,200 = price of the headend equip- 
ment 

3.0 = annualization facto^ 

.15 = maintenance and^^operating 

cost as a percentage 'of annual capital 

cost y ' 

I5AOO = number of schools 

[($20/5) (20''x 2A) + ($5 X 2A .X .180^ '(100) 
$20 = price of a cassette 
5 = annualization factor 
20 = numli^er of school days in a four 
week period-interpreted - 
as ther. length of time needed to 
circulate the cassette. 

2A = d'aily number of hours of programming 
$5 = dubbing fee ■■ ', , 
180 =' number of school days per annum ' 
.100 = number of cable headends ^ 



PTV - BROADCASTING 



Broadcasting Fee 
A "fair" share of operating 
and cap'ital expignses is . 
charged per hour per 
station for use o 
facilities. ^ « " ^ 



($150) X6) (180) (12) 
$150 = charge per hour per 
station 

6 = dailv number of liours 



of programming 



180 = nufobef y6f d^t* the School 
3^ear j 
12 = number of stations 



School Headend 

A converter and amplifier 

are placed at" the headend. 



($W0/10) '(1,15) (1,400) 
$550 = price of convertei" and 
amplifier 

10 = annualizatidn factor 
,15 = maintenance, and oper^t-ing cost 
as a percentage of annual capital cost 
1,400 " number of users 



School Reception „ 

Each school requires 

an antenna a?hi^mounting. 



($150/5) (1,15) (1,400) 
$150= price of reception equipment 
5 = annualization factors 
,15 = maintenance and operating cost ^ 
as a percentage of annual capital cost 
1,400 = number of schools 




Summary * ' : , * , ' 

The preceding listing of cost components," especially when, viewed together 
with the Appendix A on the components, "is the most important part ,of this 
section. Jbe cost estimates themselves are of secondary importance with the 
illustratio'n of how they are calculated 'taking precedence as a simplified 
example oF how estimates can be constructed. In this respect the App^^di^^J 
is even more useful. ' ' * 

The cost estimates themselves are the product .of the circumstances- 
lounci in the hypothetical state and do not -imply generalizable results. 
Actual cost estimates for a school district, consortium of school districts, 
stato or multi-state region would have to be based upon the .engineering 
necessities imposed upon the divlivery system by^Uhe area's characteristics and 
on items which' require decisions by tl?e involved'^educational planners,^ l^Jhile 
calculating cost estimates in this paper can help provide a guide-,io^ 
estiffiation, the procedures provide fnore utility than the actual est^ates 
themselves. * 

However, some useful computations can be performed to provide some 
general results in pointing out where certain delivery modes have a compar- 
ative cost advantage in providing a given set of required services 'under *^ 
a ^viven set of region characteristics . This is the task of the next section 
which pares down the complete tnodel to a more compact comparative cost 
model in which the costs computed for components are written as functions ^ • 
of certain key variables and 'p"arameters . ' > . 



ITT. COMPARATIVE COST' MODEL 



^ The comparative cost model is a reduced and generalized variant 
of the complete cost model presented in the preceding section. It is 
reduced because a number of cost components that are the same regard^ 
less of delivery mode are eliminated from the comparative analysis, and 
It is generalized because variables replace certain of the numbers 
used in^ the^omponent listings in the complete model. The comparative 
an^lysi^^t tempts to answer one question: "Under what circumstances do 
some delivery modes have a comparative cost aclvantage over other delivery 
■mgdes?" Components used are combined into compact expressions which Tip 
£ire first-degree functions of 'the different variables expressed in. 
cost-per-schppl terms. These functions are solvedj pairwise for those 
values of selected variable^, for which the per school cost is lower 
for one delivery mode. 



Component's , 

The listing* of cast components which foXlows is not -written in as ^ 
general form as possible. Effectively, all Xhe numbers on the ^ost compon- 
ents listing of the complete model could be replaced by symbols representing 
variables. However, in order to emphasize certain variables at the ex- 
pense of bthers only a few of the^ numerical values have been replace^ l>y ' 
letters symbolizing variables . The remaining numerical , value& cah be 
thought of as parameters. The most important variables treated here 
are th^oumber of schools served, the number of hours of programming 
tran?^mitted, and a variable summari^^ing some of the effects of the diistri- 
bution of schools geographically. The components common to all delivery 
modes are Programing, Management, Display, Videocas.sette Machines, Video-; 
c/^Vi/^ni Utt-"{tio_ T)w- rPTnA-im'no romncnents Have been generalized 



SATKLLITE SYSTEM 



i\-e paid for tht^ use of tliu 
saLellite. Total for the . 
system for one year 



(180) ($500) (Q^) 

.180 number of school dayy. per year. 

= number of hours of *i:)roj^ramnu.n>> 
per day. 

$500 = satellite rental fee per hour. 



^i^ ^ L"^ liil^-LLL^^-y. Stud lo 

.'llu* uplink transmitter plus 
broadcasting studio equip- 
niont necessary for trans- 
mission. 



$200,000 4 ($25.0,000/10)^ (1^15) 
v$200,000 = operatinfi cost. 
$250,000 = original capital expenditure 

10 = annualization factor. 

■ / ^ ■ 

.15 = maintenance and operating a 
percenta^^ of annual canita 
cost. 



Schoq^l Headend 

An amplifier is located at 
the school iieadend. 



\ 



Si'hool Rjecept if)!!' * ^ 

Kacii sciiool requires receive 
on 1 y equil^ment to receive 
the satellite sij;nal. 



($500/10) (1.15) N„ ^ 
^ , \ ■ ^ 
$500 = iriitial 'cost of ampl^ifler. 



10 = annua iiZc^rt ion factor 

.l'^ m.-;lnt:enance and operation cost 
a-^ a; percentage of annual canit. 
cost* . 



= number o'" users,. ^ 



($6,000/8); (1.15) 

$6,000 = price of a terminal. 

. / . ' 

\ 8 = annualization factor . 

;fr45 i= maintenance and operation cos 
/ ^is a percentage as annual 

/ i. 'capi tal cost . 

= number of users. 



CABLECASTING 



Ccible Rental 

It is assumed that institu- 
tional aitrant»^Tnents can be 
made so that only a marginal 
cost will be demanded for Un.'. 
users of thp system. 



($2; 500/10) c h N„ 

$2,500 = p<^r channel of capital equip-- 
^ - 'ment installed at the cable 

headend to access the channel 
space. 

10 = annua] ization factor. 

c = number of channels . 

h - number of cable headeiids per 
school. 

N = number of users. 

C ^ ' •> 



School Headend 

A switch and amplifier is re- 
quired at the school headend 
to facilitate internal dis- 
tribution of the signal. 
Also, a converter is needed 
for each channel. 



($1000/10) (1,. 15) + ($50/10) c a.l5) 

$1,000 = price^f switch and amplifier. • 

$ 50 = price of converter. 

c = number of channels . . 

10 = annualization factor. 

.15 = maintenance and operation as a 
'percentage of annual capital 
cost. 



number of users. 



Interconnection 

The cost of distributing the pro- 

. gramming to the headends for re- 
distribution. The distribution 
mode is dubbed videocassettes . 



[($20/5) (20Q^) + ($50^^180)] (hN^) 



$ 20 
5 
20 



$ 5 = 

180 = 
0^ 



N 
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price of cassette'. , * 

annualization factor. ^ 

the number of school days 
in a four week per iod , inter- 
preted as the required Stock 
of cassettes. • " 

cost of mailing and dubbing 
one hour of programming. 

number of days in a school, year 

hours of programming per day. 

number of users. 

number of cable headends 



TNS-TRUCTT01<IAL^ TE LEVISION FI XED SERVLQg 



ITFS Transmission 

A tower with an ITFS trans- 
mitter is required for each 
channel . ' 



{[$20,000 +$15,00011710} (1.15) (t N^) 

$20,0,00 = Initial tower cost. 

$15,00,0 = transmitter cost. 

I = number of, ITFS channels. 

10 = .annualization factor. 

. - • - — " " .1 ' 

.15 = maintenance and operation cost 
. as* a percentage of annyal 
capital cost. 

-t = number of transmission sites * 
-divided by number of users. 
t ^ ' 

= number^ of use^s . 



achoo'L Head end 

An amplifier is -required "at 
the school headend to facili- 
tate internal distribution of 
the received signal. 



($500/10) .(i.l5)-N^ V- \ 

•---$■500 - — price of an^plifier. - 

10 = anrlualiz-ation faqtor. 

.15 - maintenance and operation as a 

percentage of annual capital cost 

= number of users ^ 



Sc hool Reception * 

School reception equipment 
consists of an antenna, -mount 
ing, and converter. 



($1,.500/10)- (1.15) N^ - ; ' 

$1,^500 = price of-reception equipment. 

10 =, annualization factor. 

.15 = maintenance and operation as^. 
> ^ percentage of annual capita!! co 



number of schools, 



I n t e r c onn e c 1 1 o n - 
• The'cost'of distributing the' 
programming to. the ITFS trans- 
mission sites for redistribu^ 
- tion. The distribution mode 
, is -dubbed video casse^ttes. 



l($20/5) (X^O^) + ($50^180)] (t' N^) . 

$ 20^- price of cassetta. ^ 

! ^-5 - anniiali^.ation factor, ' 

20 = the numbei?. of school -days.^in % 
' four weefc period-interpreted as 

the lerigth -of time a program* 
might be kept^ . . . 

' $ 5 ='^cost of mailing and dubbing one 
hour of programming, 

fSO = number of d^ys in a school year. 

. = . hours of prograiTTming per day, 

= number of users. 

t\ '= number of central studios divided 
by number of users, , 



Cen tral Broadc jisj; Studio 
^ A central studio is recjuired 
to provide the programming 
^ origination, 



($50,000/10) (1,15) ,t' N-j. 

$50,000 = Central Studio Cost, 

,1-5 = maintenance and operation as a 
percentage of annual Capital ^ 
cost, 

t' = niinber. of central studios 

divide^ by number of users, 

N_ = number of us.ers , ' - 



Videocassettes 
School Wiring 
School Headend 
School Reception 

.V 

On-site Costs 
Total System Casts 



.^Derivations of estimates can ;be found in the back of this section or* i 
)J> more detail, in Appendix A . -i " . ; . ' . 

if 
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672,000 
257,000 
88,550 
48,300 



$3,545.250 " 
$8,909,250 



480 
'184 
63 
?5 



^2,5:' 



$6,36 5' ■■• 



annual capital cost 

5 = annualizatiqn factor 

1,400 == 'nuuber of schools 



Vldeocassettes • • 
Schools require a stock of 
videoQassettes to ^complement • 
^heir videocassette machines. 
The stock's size is a functiori of 
tJrie\school'^ i;equirement, of 
ITV use, ' 



TV 



($20/5) (5 X 24) (1,400) 
$2p = price per cassette. 
5 = annualiz^tion factor 
24 = daily number of hours . 
of programming 

5 = number pf.^^days in an average school 
week - In^terpreted as the length 
pf time a program might be kept 
1,4Q0 = number of schools 

84 _ ' 
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Gor , 
rcgramming ^ ^ 
il days 



tal 

d1 days 
hour of programming 



NAILED MiVTERIALS 



Mailing and D ubbing 

Each cassette must be used 
repeated ly; material is 
dubbed onto it; it is mailed, 
used, and mailed back. ^ ► 



(180) $50 N + ($20/5) i.20) 
M M ^ 

$ 5 = mailing and dubbing; cost. 
0 - number of hours per. day. 
180 = number of school days per year. 

N,, = number of schools. 

M .' 

$ '20 = price of a cassette.. 

" 5 = annual] /.ation factor. * 

.20 = number of school days^in tour 

weeks — interpreted ms tlie turn- 
over time for each school* s stock 
of cassettes. 



School Heaoj? nd " 

An amplif ie ■ is located at 
the school headend. 



($500/10) (1.15) ' 

$500 = price of an amplifier' ^ 

10 = annualization factor.. 

.15 = maintenanc^i and operation as a> , 

percentap,e of annual capital cost. 

N., = number of Lasers. . 



School Reception 
^rhis refers to videocassetL.:i 
recorder/players . 



^tm (l,500)/5] \1.15) \. 

$L, 500 = price of a videocassette 
r\iCorder/player . 

m = number of videocassette machines 
per school as a function of O 



M 



5 = annualization factor 

.15 



maintenance and operation as a 
percentage. of annual capital 
cost:. 

N = number of schools.. 

M 
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PTV. fiRJOADCAST 



Broadcast Fee 

' A fair share of operating and 
capital e:!^pense§ is charged 
for use of PTV facilitie/^. 



$150Q'g l80h^^ • ^ 

$150 = charge per liour. \ . ' 

Qg - hours of programming^. 

- 180 p/jmber of days in a school vear^, 

b = number of PTV sta'cions Rer school, 

N_. - number' of users . 



f S^hop l Headend * ^ \ 

- *^ A converter is placed at the 
school headend. 



School Recfiption 

Each school requires an 
antenna and mounting/ 



($50/ip) (1-15) 

$50 = price of a converter. 

10 = annualization factor. ^ *^ 

•15 = maintenance and operation as a per- 
centage of anmial capital cost. 

= number of users • 



($150/5) N_ (1.15), 



$150 
5 

.15 



h = 



price of receptioYi equipment, 

annualization factor. 

maintenance and operation as a per- 
centap,e of -antijal -capital cost . 

number of schools . 
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Ill ordc-r tD.dL'r ivf thu oomparat ive cost equat ions for each syst.Mi, 
tho oxprossLotis !or rnc.h couipoiUMU <-an s i mi) 1 i 1 kul ati.l added. This • 
prx.vn..U,r\" is j;iveri _ia App.-nd'ix 15. Table 7 contains tho resulting rquaUor.s, 
c.<;aali.v)n, set C, wlii.h f:orni tiuvmichius ol tho conip.irat Ivo mode I Equations 
C.X - (■..5 refer to satellite, .-abU-, ITFS , mailed materials, a^d iffV , 



First, for- al i ^^Viritems oxcc-pt " saLe.L li t o , must- sharab.Ui C|:ists beloiV-; to 
those components not included in the competitive mo4el. For ^satellitei . the ; ^ 
except ions are. L-he satellite uplink." facLUty and the safel fite Vental fee.^ • 
Because of this, the satellite mode ^ovides theonly systeipwL uli, declining 
.comparative^coscs per school as the nunber of school^s incre^ises . ' Ef f Jet iyel y , . 
this lends .a "t>igness" bias .l;o satellites--:>i^^ eh i tes^ wi 11 ^appear more, 
advantageous, S a: the oMier delivery modes, V ne largfr the user populatloii 

■ to be served by the system. . • ]/ 

..-■For the ot^her important variables' 0 (withc;i, and' m,) and the dis t r ibut ion- 
indicators, h,t,t', and b, the inferences are not !so clea|r].y drawable bccaus.a 
variables are interac-t ive . ^lowever, neither satellite nclr mailed materials 

■ are af fected'by the diist-ribut ion of the schools, ia the area served b- a = 
system s6, the larger the values of h,t,t', and. b>the moi-e favorably the 
circ-umstanccs for satellite and a- mailing system. Effectively, this means 
the more dispersed the populat ion, . f or. flFS , the greater the technologiccil] y 
bastTi incunbrancea. on t he sy s tem-(e-. g.. tcpographtcal - features -requiting - the . 
placement of extra [special] broadcast sites or studios! Eo ensure covera-ge of 
the entire population ). , ■ > ' 



ArtuaA.lv, speJial circumstan-ct'S would probab ) y ' i ncu'r c^xtra cos-s at -certain 
siLes as well'as perhaps requiring extra broadc:ast sites.' 
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TABLE ^ 7 
Equation Set C 



(C;l) Satellitti Comparative Cost 
per School ; 



i = 228, 750+90, OOOQg + 920 



,,(C.2) Cable Comparative Cost 
pier School 

(C.3) ITFS Comparative Cost 
per schojol 



= ;c ='250ch + 980Qch + 6c +58 

= ^ =,2,3QOt + l,725It + 5,750t' +980Qjt; 

f " ' • . 

+ 230 



(C.4) "Mailed,'' Comparative Cost 
per s^chool . 

(C,5) . PTV Comparative-Cbst 
per school 
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= 345m + 980Qm + 58 ' 



b = 2-',000Q3 + 92 



Variables ' 
N 

c 
' 1 

h ^ 
t 

^ . t' 



number of schools - ' . • 

hours of programming per school dky 

number of cable channels, C = i; if 0< Q;.: 6% C = 2 if 6< Q< 12, 
number of ITFS channels, I = C 

number of videccassette machines per school', M = I ^ C 
school distribution indicator, h - number of cable headends 
per school 

school distribution indicator, t = number of ITFS transmission 
Corigination, or repeater) sites per school. > ' -w 

school distribution indicator, t ' = number of ITFS broadcast 
stadio^ sites per school. ITFS broadcast studio sites 
coincide with ITFS origination sites and^t' is usually. , 
e^^pressed as a function of t, 

school" dlstrtbaridniii^^ 
.sites per scboai 



etc. 
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The varlabU^i- which summarize the geographicaj disirT ution ot schools 
implicitly include any technological* f ac tors which could i: ' I.uence the 
rat io ut the uamber ot schools per broadcast si te (PTV stat mis or ITFS) or , 
inc* luunbur ot' schools pt'r cable headend. The three distrib Ion variables 
are h ior cable lieadends, b for PTV broadcast stations, and t for ITFS. These 
three variables are interpreted as : • 

n unib e r o f ^ I T F S t r an sm i s s ion s i^t e s , . . 

number of schools 



h = • : ■ l^' 



number of cable headends, 



number ot schools 



^ ^.numbei^ of PTV broadcast stations, 
' - . . « number of school^ ' . /. 

then ihe. pradur^ts tN, QN , and bN provide thejiumber of t ransmiss ion s 1 tes . 

-^\>rv e;> viir.pl e, if the number of ITFS transmission sites^in a region was faur ^! 

\v:ith 32 schools," the t ■= .125. ITFS involves a second variable, t': t refers/ 
only Lfc). the t ransmiss ipn "equipment , tower and transmit txir or repeater. t' 
refers to iihe ITFS broadcast studio. At at least one ITFS transmission site, 
there must' be a broadcast studio In which the transmission originates. The 

y ' ■ ' ■ ' . 

other b'-oadcast'-' sites could be repeaters which receive and repeat the signal,. ! 

effectively extending, the area of coverage of the one originating transmitter. 

Topograph i/a.! and technological factors dictate the ratio, t\ the number 

of. ^tudips divided by the number of schools/' The variable t' is usually express 

ed as y function t. • 
/ / V 



/ ^/ .xo Vilustrai-e the effects the diflcreut variables iiave on LompM: : i vc 
ai^aatages, numerical examples are develqped below. This' process involves 
\etting two equations equal and>olving for one of the variables in teruis 
^Qf the others'. Values cart^e substituted for the independent ^variables to ^ 
./gJner.:t.e values' f.,r^,rht- one dependeni v^iriahif. Foi . exampl.e, '\yjri:^c 
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ITFS and satellite, we can solve>for N in terms of Q, t, and t' and' by sub- 
stituting numerical values for Q* t, and t', generate the corresponding 
values of N at whieh for a greater value of N, comparative satellite cost 
per school Is lower. Table 8 provides results of this type. The equation 
used to generate Tables 8 was. 



2'28,75Q + 9Q,QQ0Q \ ■ 

^ ,;>T7^0 + 2,300t + l,725It + 5 , 750t ' \ 980Qt ' 



The table indicates that the satellite fares better as b^th Q 
ana N increase, and, of course, as the schools are more highly d^-si^ersed 

higher t value), the more competitive sa-tellite is. This would bfe,^^ , ; - 
especially true if most ITFS transmission sites wereal^o origination -X ^ ^ 
sitas. It should be noted that presently most ITFS^ sites are not repeat\^^^ 
ing stations^ but .^ach maintains a bi^oadcast studio . * This is probably due 
to the traditional way ITFS has been u&ed with small isolated systems 
Instead of large consortiums ^^f srhool districts. ^ 

Table 9 helps to introduce another perspective. Using' the same equations 
but with N fixed at N = 3,000,** for different functions t' - f(t) and different " 
levels of Q, Table 9 gdves 'the values of t. above which satellites are cheaper, - 
'•'.P T i^' -h- ' .'^ -.j-- rbr rt^nvher of ^TS r TVinr^ir i r^sfon - : res r-i rr OKt^^nc • 

to'lhe t values. The best Vase for satellites is for Q = 24^ tV - t, t^ - -.04 ^ 
wiih ilO iii '^i ii-d.noinL^^±ou siLes i^iuviding coverage i or the i,OOU schools. 



* NAEB memorandum. ■ • 

** New York State has over 3,000 public schools 
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Q = 6 







TABLE 


8" • 










COMPARATIVE 


COSTS OF 


SATELLITE AND 


ITFS 






= L/8t 




1/ L 


• 


t 


• 


t 


N 


t 






t 




I.; 00 • • 


^ , 171 


1.00 


129 




1 . 00 




.20 




.20 


.208 




. 20 


.323 


.15 


8,851 


. h5 


-.2,521 




.13 




.10 


n. a. 


.10 


n. a. 




.10 ■ 


• Qn9' 












.05 . 


9,8h7 



o = 12 



_t 
1,.00 
,20 
.15 
. 10 




0 = IS 



t 

1.00 
.20 
.15 

• .10 



, '200 
1,41J 
2,278 
5;871 



= Oil 



t' = l/8t 



t' 



n. 

1A7 
1, 050 
1, 707 
4, 569 



l/4t 



t 

1 . 00 ' 
.20 
. 15 
.10 



N 

144 
981 
1,487 
3,070 



t''= l/4t 



t 




t 


N 


1.00 


204 


i.OO 


17 5 


.20 


1,328 


[ .20 


' 1,095 


.'15 


2,026 


.15 


1,629 


.10 


4,274 


.10 


3,185 


.05 ' 


n. a. 


.05 


6,981 



t 

1.00 
.20 
.15 
.10 

!o5 



1.00 



t 

_N 

■ 60 
3A3 

83A 
2,923 



N 
6^) 



1D2 



.20 


347 


.15 - . 


• 482 


. 10 


794 


.05 


.2,241 


.03 


8,27^ 






t' = 


t 


t 


N 


1.00 


65 


.20 


348 


. -15' 


, 480 


.10 


774 


.05 


1,985 


-.03" 


2,112 


.02 


■ 32,953 



TAIiLE 9 

COMPARATIVE GOSTS' OF ITFS AND . 
SATELLITE SERVING 3,000 SCHOOLS 



N =, 3000 



>t' = i/8t 
t' = 'l/4t 
C = t . 



t 
t 
•t 



22 
,17 
.07 



12 'i 



,17 
,13 
;05 



18 



.15 
.11 
.05 



24 



.13 
.10 
.04 



T 

T 



660 
510 
210 



510 
390 
150 



450 
330 
150 



► 39.0 
'330 
^ 120 



( 
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Table 10 provides co^mpari si ons for satellite and cable systems. Generally. 
cabK^ does, not fare as w'ell versus .satell ite as ITFS does ekefept in ih^ case _ 
where l' = L. Also, this suggests that except 'for the case where.. most ITFS _ 
transmission sites also have their ow^, broadcast . scudios , ITFS has a cbmparat ive 
cost advantage over" cable .- . The '^lutennining factor is the interconnection rosts 
which is why the number of ITFS s^tudios becomes such a critical factor.* , .. 

























TABLE 10 














and Cable Comparisons 
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= 12 ■' ■ 


- ' ■ Q =■ -18 
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N ■ 




h ' 


N ■ 


h 


N . 


. 00 


^ 146 




1.00. 


< - " i U 


1 . 00 • 


103 


. 13 


3° 000 




/ ,16 


. - ' 1,111. 


. 16 


881 


. L7;' " 


4,(31 






L,510 


.1.4 


1,068 


, 16 


6,160 


. 10 . 


-3,000 


■.■04 3- 


2,400 


. U ' 


N.A. 


r 




N.A. ■ : 


".046 

'■4 


*nJa. 


• %\ 





























For 0^6. mailed ihateraals -becdine comparatively more expensive than 
satellites at N greater ttjkry^lSO, ,with the neces'sary N • decreasing as iQ increasi^ 
.Calile is always chea^ej/than maijled materials a$ is -ITFS unless t>(l/2)at (i.e. 
average, one broadcast stu^dio serves no more than two.,ITKS ''transmission sites). 

PTV is the mosL common over-the--aiY disseminator Qf ITV ^but i.^ limited^ 
to one channel and approximately 6 hours per day of broadcas.t time.. Satellite 

^ \ . > ' . 

*These ccrftftparisons ncplect.b^th the possible lack-oE total . Qoverage in any" , 
.give-n a?ea by Cable and the. possibility of ' a'limited number of channels . ^ 

.*'*This figure, is almost ' tripled if -programs are -rcpeatecj twice. 
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compares favorably to PTV if ingre than five PTV stations are required to 
provide coverage tfo the .user population, ^ On a more local basis, cable is 
comparatively less expensive if, to serve a given u^er population, fewer than, 
twenty ca^le , stations are required compared to one PTV. station. For ITFS , 
even in the worst ITFS case whereat' = t,* ITFS has the 'competitive advantage 
"•if f.ewer than 11 ITFS transmissioii, sites are required to cover a population 
versus. on^^ PTV station. On a slightly different basis'^of comp^irison, the 
distribution of videocassettes is favored over, a PTV station only if the 
number of schools in the PTV station's broadcast area is less than -25. 




Sum mary . " • 

The preceding sections use some complicated computations to reach 
some rather basic and intuitively appealing results. First, as a mode of 
delivery, satellite is best suited -for serving a large population of several 
thousand schools with a commitment to using a large number -of broadcast hours 
per day- Sat'ellite's cost advantages compared to other delivery modes sAch as 
cablecasting and. ITFS show especially ^well when the user population is widely 
distributed. ' . 

Advantages g.re less clear when -comparing other delivery- modes , ITFS 
and cable are clpsely matched. ITJS fares better when^ it is organized on a. 
broad spale so that repeaters can bemused to extend one original signal 
-.instead of each school district owning its ouii system complete with broadcas^t 
studio. On a one-to-one basisV wi' T sin^li^ school districts making their 
cwr/arrangements, cable is apt to be a bettor choice where it is ava ilable. - 

f ■ 

Mailed' materials 'have their place, at tlie other enil of the spectrum from 
satellites. They have thA\ f k V antage as ' a riystem' in the smallest of sys^tems 
' se1?ving only a few schools^. fs best situated to sTnrve highly concentrated 

populations but with a r ot/il ' system si?..e v.* - small for tlie economies o'f scale 

associated with satellites to become ecwi • • ♦ 

Many iniport ant. issues have begin ignored that ar'e to be e^xamined in later 
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sections. Paramount among these is 'the issue of flexibility. The term , 

"flexibility" as used here integrates several aspects of serving" use vs on a 

more individual basis: tailoring programing to special needs , providing 

« ■ ■ ' . * . . (* 

scheduling f lej^ibility , and providing teachers with more in-classroom control. 

CeneTally\'^ the -flexibility issue is treated as an extension of the model 

described in. tl?is sect ion. Additional extensions which receive attention in 

the next section include "hybrid" systems, systems using- more than one delivery 

mode anci some discussion of the use of two-way communications. ■ . . 
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IV, EXTENSIONS THE BASIC CO>a>AR^M'IVE COST MODEL 



Section III presented the mast basic cost comparisons betv 
delivery modes. .Simplifications were ^ised^ to fr.cilitar.e obtaining 
results and to allov; for a less complicated explanation of how the 
model works;* This_ section presents ^, number .of -ftsxtensions of t-he 
comparative model. The extensions help to examine issues' s\ich 'as 
flexibility, hybrids, and two-cvay c'ommunicat^.on , 
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Flexibility ' ' . 

> Flexibility in scheduling costs extra in most of the ^yst 
One way of achieving flexibility is to be sure' that each school 
posgessefe videocassette machines. However, some delivery modes ai 
herently raore flexible than others,. and the' comparative analysis ( 
be adjusted 'to take account of thisi ^Of all the Gystems,^ one bas< 
upon mailed, videocassettes provides nearly complete scheduling fl< 
bility since each school could construct its own schedule. On tl 
other end 'of the spectrum, a satellite-based system offers one scl 
for all 'the.schoolj^. For the othei;; delivery modes, Solne flexibil: 
be provided at cable headends , ITFS broadcast studios, and PTV sta 
.,with schedules arrtoged to suit the Subsets of the total populatii 
which they s^rve, *: 

One aspect of' flexibility can be quantified. If each hou 
of programming is "repeated at least on'ce, trhen 'mailed materials b 
,a more competitive delivery mode. For example, if each program i 
rep^eated twice^ then for 12 hours of daily broadcast time* over th 
satellite, .each school would need only A'.hgurs daily -of video'cafes 
recorded programming. The effec*t of this is to increase the.crit 
N, th.it, number of schools for which a satellite-based system begi 
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demonstrate a comparative cost advantage, by a factor of 2.5 for this 
case of 12 hours of broadcast time with no repeats (from N > 1A3 to N> 3H0) . 
Likewise, this necessiLV of repeating programs helps a mailed materials- 
based system vis-a-vis 6ther broadcast systems . Also ,^ since cable and -ITFS 
use videocassettes to distribute programming to tHeij respective transmission 
origination- sites, they also benefit from the repeating of broadcasts. 
Of course, the c.ompetitivti benefit vis-a-vis satellites which those two 
delivery modes derive fr'om the re-use of videocassettes in repeat broad- \' 
casting is inversely relate'd 'to the number of J^roadcast sites. However, 
.the most iinportant effect of repeats are on the competitive, costs for the 
"mailed materials, i^ince in this mode each school is, ef fc?ctively , its own 

transmission' ^i.te . ' * \ 

<. 

Othe'r aspects of flexibility, ^as the term is used here, ai-e not so 
easy to quantify. First, only by the schools-* themselves possessing 
copies of thp programs are teachers provided- with control over how and 
when materials are to he usei. Thi-s teacher control over program 
use is one aspect of flexibility, the importance of which should not be 
underestimated since teacher co'ntrol can be an- important determinant of 
teacher acceptance of a medium and therefore, of the educational effect- 
iveness of the medium. 

A second aspect of flexibility which is difficult to quantify is 
responsiveness itn . tk iloring programming to the neieds of localized 
populations. A dramatic illustration of the need for such tailoring 
.comes in other countries whore sizable segments of the population speak 
different dialects and require *p^P8^^i"^"^i"8 each in their own dialects. 
In ^he Ur>ited States, too, tbe;:e' is a large number of Spanish-speak- 
ingj citizens plus native America^ languages! . Besides increasing pro- 
grajmming costs, for example, in the case of satellite, additional 
Channels would be needed to provide sufficient coverage.' For I.TFS, 
local- transmission origii'iation sites would suffice to meet localir-ed 
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language needs. However, if transmission coverage areas still cut across ethnic 
divisions, then, as for satellites, the solution *is. more channels. Along a 
somevhat different line, different types of' programming piay be required to- 
serve different population needs: For example -rural children . , 
need -fifms of cities for enrichment/experience viewing while i:ity- . . " 

dwelling children would profit more, from viewing 'farms Aside from the 
effect on programming costs, local control over. the broadcast mode again 
negates some of r.lie neGtk fpr building addi l i oual ■ i ransmiss i ou capacity into 

chc dtiliverv system.. . ' ^ « " . ■ • " 

Hybrids * • ' , ^ 

By a hybrid system is meant a delivery system which utilizes 
more than one delivery mode. Actually, anyj system which requires '■ - 

interconnection, say by mailed videocassettes as in the cases of cable 
and ..ITFS^ as suggested in the previous sections, is a hybrid .system if 
the definition is employed broadly. In practice, schools are '^served 
by several of. the media. Films and filmstrips are prevalent in the schools 
which receive PTV broadcasts, one delivery mode effectively sup.pleihenting the 
other. The point is, if the use "of many media by schools^ is viewed as a 
coordinated effort, this is a type of hybrid. Another case occurs if one 
delivery mode cannot provide service to all^the schools to be included 
in the system. A hybrid svstem could use different modes to ensure total 
coverage • ^ . ' ' i . 

The last- case mentioned above, that of partial coverage oyer the 
total service ar^a, will be termed horizontal hybridization. The use 
of more than one delivery mode to serve the same schpol is also defined as 
' a form of horizoritaT hybridization^- The case of- using on^ delivery mode ^ 
as an' interconnecter is termed vertical hybridization. It should be 
noted that there c::an occur cases of joint vortical and horizontal hybridjsf- 
zalfion. Consider this 'scenario: cable covers 60% of the schools in a 
state. The decision could be made to use cable for the 60% which can be 

' • • J - 

r 
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TABLE : : 

HYBRID COMPARISONS: CABLE, MAILED 
MATERIALS AND SATELLITES 



Scenario '-^ / • . * 

N = Number of schools in region = 3,000. ' . - 

= Number of schools covered by cable = .6N =^ 1,800. 

= Number of schools covered by satellite = .4N or N = 1,200 or 3,000. 
. Nj.^ = Number of schools covered by mailed materials = .4N = 1,200. 
Q = Number of daily broadcast hours = 18, - * ^ . 

c = cable channels t= 3, 
m = videoca'ssette machines ='3. 
Number of repeats of each program- 2. , . 

Number of cable h^adends = 180 (h = .10). ^ " \ 

Mailed Materials-Cable Hybrid ^ . , 

fl * " 

cable Component:" 250 (hN^) + (58+6c)N. + 980 (1/3) Q,^ (hN^) . " . 
Maiie^ Component: ^58 345 mN., = 980 (1/3)5^% N... 

Mailed Materials-Cable Comparative cost = $9,^97,800' 
Mailed Mater ials-Ciible Comparative cost per school = $3,232 
' • , ' ^ / . * ' 

Satellite-Cable Hybrid (Ns = .4N)' . . • 

, Cable Component: 250 c (hNc) + (58+6c)Nc +' 920 (hN^) 
Satellite Component: 228,750 + 90,000 Q.; + 920 N.. 

Satellite-Cable Comparative -cost = $3,390,150 ' 
Satellite-Cable Comparative cost per school = $1,130 * . - 

♦ 

Satellite System (NS = N) ' . ' *• ' 

Satellite: 228,750 +' 90,000 Q.. + -920 ^ .• . 

. Satellite ■Comparative cost = $4,608,750 
Satellite .Comparative cost ^er school = $1,536' ' 
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Assuming that some sort of. ETV system is to be installed, hybrids ^ 
will come about if th^y offer cost: savings compared to "pure" systems, . 
Clearly, a very .important 'determinant will be the sort of communications --♦s^- 
facilities or infrastructure existing in the coveraj^e area., (To a certain 
exterit, on'ii type of system may also come 'about if some type of delivery •. 
mode IS p,referred a prio^ri to cost considerations, because it liis been 
aLieidy -urf^pljed i\i : 1 .e region. It is i?oL only a matter of what is in place 
in tef^is c: cnmmau Lcit Lon equipment, but also of what is customarily used.) 
The problem oi whi 'h c'elivery modes to, use, how to use them (a^ either 
direct*to schools ur as a means of interconnecting other modes), how many ^ 
(and. which) schools -my delivery mode should serve, and for how many hours 
of programming can be thought of as a complicated mathematical programming 
problem. Cost per school would be the objective function to be, minimised, 
with side constraints that limit^the coverage of some types of systems — e.g., 
cable— or limit the capacity of broadcasting time of some del|>very modes. 

Tw c5- Wa y C ommun i c a t i o n s ^ ' . ' . 

Two-way communications is a feature available to almos t any ^of the 
delivery systems, except realistically , mailed videocassette, since without 
simultaneous reception of a live program, -two-way is meaningless. Satellites 
provide two-way capabilities, and a portion of the ESCD demonstrated its- 
operability, though the cost af ground reception stations increases by 
several thousand dollars 'to provide^ites with "talk-back" capacity ^ 
ITFS also has two-way potential (see. the Stanford^ and MSG case studies) 
as does cable. Finally, there are ^always phone lines, except in Alaska, 

An important point to remember about two-way is that in a question- 
response or group discussion typie situations only one individual can us^e 
* the "talk-back" capacity at one time. Since satellites h^ve cost, advahtages 
only with large audiences, i-p is unclear jiow important two-way potential is 

*fwo-way here refers pnly to a "talk-back" capability, not two-way video, 
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served .by the. cable and mailed materials for the remaining -40% . ' Another 

option would be to use direct satellite .broadcast to the uncovered A0% 

plus using satellite tO interconnect all the cable headends by placing a 

low-cost receiver at eacti' central tQhle station. ^ Alternatively, satelitte 

could be used to b roadcast^^to all schools. Comparative costs ail'e estimated 

below for the satellite-cable hybrid and the mailed materials-cable .hybrid . 

liot<^ that each hybrid' has vertical and horizontal aspects. ^ 

, . ^ ' ' * . t 

r * * The 'scenario is built around- a region with 3,000 schools^. 

Some multi-state agency has decided to ensure eacK sdhool of..'; o 

18 broadcast hours :0f ITV 'daily, representing some cojubinati^^n 

of first-run and repeated 'programining such that, overall, each program 

is repeated -twice. Three options are open for the. regloji ; a cables-mailed 

materials hybrid, ^a cable-satellite hybrid, and a pure satellite . system; 

the first hylfrld suggests that videocassett^s would be mailed to those 

schools not covered by cable and that* the cassettes would be lised to ■ 

issue Che prcgramming to the cable headends with 180 headend's in the 

state. The second ' hybrid suggests the use of . satellite direct breadcast 

from a high-powered satellite to low-cost receiving equipment located at 

the cable headends and the- schools not covered by cable. The, third- 

"pure" system implies direct satellite broadcast to all schools^ Using 

the ^comparative equations of the prececkng section allovis us to make 

cost comparisions . Table 11 contains .the comparative cost estimates 

plus information summarizing the scenario. The results c ' ^he preceding 

section woiild suggest that satellite, would be cheaper than mailed 

materials fqr providing the service to the ^0% *of^ the schools not. 

covered by cable, and Table 11 suggests" that the mailed materials-cable 

hybrid would be a considerably more expensive choice than the other 

two options, ^wever, the satellite-cable hybrid is a less^ expensive * • 

alternative than the pure satellite system. This is a case in which the 

t ■ ■ ■ ■ ■ ■ ■ 

additional cost of using a secondary (delivery isystem, the cable, is more 

than offset by the savings of r.educing the number of receiving cites. 

■ This result raises sqme very important issues. 
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for sateiiites in mass educational uses. Tqlepib.one calls could turn out to 
bc^cheaper if only becau.se busy signals are free. There are other circumstances 
in which a kind of two-way potential for satailite could- be important. This 
would be, tho case for interactive computer/satellite systems such as PLATO - 
(see Perrine, 1975). However, this goes be>?ond the scope of this report. . 

Computerized ^Cost Mod el * , » - ^ 

•".■.***. 

' ■ * ■• 

The complete and comparative cost models developed in th& preceding 

u • . 

sections can be * extended" in another se^se — they can be put on a computer, 

. * ■» ' •■ 

Given the slightly informal treatment of the cost models of this chapter,: 
a computerized model was not necessary tl "^ugh one was developed to see if . 
advantages could be gained by usinjg a high-speed' data' processing machine. * 
However, the simplicity of the calculcitioifs made a computerized treatment , 
unnecessary* .This coricludihg portion of Section IV suggests how a 
computerized model* coivld be utilized to good advantage. . ' ' 

Calculating cost estiniate.s by hand (i . e. , b^^lect ronic calculator) niay" 
be. tedious, but allows the,. individun I Snaking the •estimates to be sure, that Jt he 
peculiarities of the region in question are fully taken into account. A 
pre-patkaged computer program genera Lly lacks the adaptability to be'all . . 

things to all people. Of course, a program can be writtea specifically for 
a regipn arid for the problem to be addressed. However, unless the', cost " 
calculations are loUg, or complicated and repetitive, .it might be .easier 
and cheaper to rdo the computat^ious manually. -There are three cashes in which 
a general computer model could be useful, . • 

■ ■ . • c 

Firstj'^in the case o£ hybrids mentioned above, finding the^best (i.e., 
least cost) system can be likened to a mathematical programming problem. 
Computer$ are well ..suited to solving problems of this type. A. difficulty • 
would occur^ In attempting to'provide a "pre-packaged" program generally 
applicable to many regions, Bince there /is" a frade-off with estimating accuracy. 



A program listing of SRC s-model written in Fortran IV is available at our 
rese*arch corporation in Syracuse* * • 

. " \- ' ■ . ■ 11:3 ' •■ ■ • 'v 

' ' ' 114 . . ■ 



Sub-routines, generally, are a second instance where a computer 
model would be necessary. An example makles^the point. We use a very 
simple "high-powered -satellite" mode of delivery in our comparative 
analysis. However,* just how "high-powered'j a satellite should be from 
a cost perspective is, in effect, a cost optimization problem. Several 
computer programs have been written to cost, optimize the number, pldce- 
gient, ' power, and other aspects of satellites for different usen 
requirements placed upon a satellite based tommunications system. *- 
The driving factor in l:he optimization problem 'is the t^a|de~off between- 
the costs of receiving stations which varies inversely w^irth the broadcast 
power, (J f the satellite and^ the cost of the satellite which varies direct- 
ly with broadcast power of the satellite. The determining factor tends 
to be the number of receiving sites tVfough otiher complicating factors inter 
vene . ' , . ■ ■■ • ' 

The third instance where a general computer model is useful is 
whfen a local educational. planner gains information he otherwise . 
would no.t be abl^ to obtain or utilize without 'the model. For example, 
if the model tui;ned out to be the best source,. of equipment price infor- 
faatio'n available to him because of the expense of collecting such 
information, a prepackaged^midel would, be desirable, although information 
of this type becomes dateJl very q,uickly. 

t ' 

General'iy, the point is this. A compnterized model Is necessary ^to 
answer questioiis complicated by cost interactions among user requirements, 
local commimicaLions infrastructures, system size, population distribution, 
and technological ' requirements. A -computerized model is unnec;essary to 
make first approximations.. and to find generalized "lessons,'^ even if the 
latter are somewhat oyers'implif led. 



*See, for example, Stagl, et al. Comjgii tejr- Aj.de d^ j QJHIL^^ ^ cation S a_L^.Uj-l.g. 
.System AnaJx^J.^ andL^OpJ:^ the referen(?es therein. 

^ ■ . : ^ 115 ■ : 



llA 



i V. SELECTED TOP ICS ' 

"* This section presents three additional, topics for discussion. 
Addressed are different problems of forma E cost modeling and cost optimizing. 

Formal Cost Mo deling ^ , ■ ■ 

This sub-section putlines a very general and abstract introduction to 

cost.- est imat ing from a formal perspev"tive. 

•• • ' ■ 

The complete ■ cost estimating model of Section IT of this chapter can 

■ / . 

be expressed as a vector of m components: 



Each c'omppnent Is a numerical value, i;orrospond ing to a component 
or cost ce-nter in a Planned P.rogram Budget uig System. As long as each 
component's cost estimate is indej)endent from aJ L the others, then, total 
cost is simply the sum of tlie components: ^ 

■ ■ <- ' ' ' . m 

, . , Total Cost = C - IC, 
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Each component is esuiraated .£roni a set of data or, variables . ¥^ 
example, let N represent a set of demographic- variables, Q a set. of user 
tequii-eraents-, T, technical factors; and, P, financial factors. Then, the 
ith component can be written as 



C>c.(N, n, T, ?) 
1 1 



In'the complete cost model in Section 11 and the comparative model 
f Section- ill , >the cost components were linear in any one variable. In 



o 

such a simple case: 



C = c (N,n,T,P) + . ..+ c^(N,Q,T,P) 

= f(N,0,T,P). . " • 

This formulation works in making comparat iye estimates as. long as '(a) 
th cost estimate for elch component repre,sents ap optimum cost arrangement ^ 

and (b) the estimate for eacb component is . independent of the estimate 
for every other component; then the summation of the component estimates 
yields an optimized c&t .for rhe total systbtn,:' This allows for the coihp:riso;; 

'of. cost estimates for different 'systems defined over the same set of variables, 
[f tne components are not Independent , then there is no guarantee^ ' nat- t We 
summation of individually, optimized cost estimates yields an optimal r-cimate 
for the entire system. Tht importance of the simplifyiiig assumptions usecl, 
in construc-ting the complete and comp,virative models is now clear. If they 
are not made (or are not valid), then the comparisons between delivery ■ systems 
based on d L f fe rente modes are not valid. 



For a 



Two basi^: methods are available for making cost estimates. A" 
deterministic or -nonstochastic technique was used in this report. 
■ delivery .system of "ascertain size and . descript ion , a technologically, 
determined amount of equipment- is required (for example,- each school 
has a receiver terminal), so given the price o f the ^equ ipment , a ma.ior 
part, of the (losrs ..r the system is . readily computable.' There was no estimating 
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of . parameters using statistical- techniques. This stochastic approach " is .the 
second inethgd; however, the'' data n..:cessary? tor employing this me^thod were 
not available. 

Sharablg Costs and Optimal System Size • . . \ ^ 

Section Tl^of this chapter and Append ix'"?^ ^suggast that certain 
costs will be relatively irtsensitive to the number of users or schools 
being served by a delivery system. As a result, this class of costs can be 
termed '^'sharable . The larger thq svstem in terms of number^of schools, 
the' lower each school's share. 'Figure A (Remonstrates the effect of 
"addin];;" schools to a system. For example, let 0^' repirc^pent a fixed number^/ 

*of hours of 'programming owned by the delivery system. -An in^crease in 
the numbei5^of schools could lower the ^share of this^cost for each school 
from P to P . AIL savings of this sort can be- plotted against the total : 

number oft users or sch6o,ls in the system.. This is illustrated in figure B ^ ' - 
with five vertical axis measuring dollar savings and the horizontal axis 
the num*Ber of users. Th^ curve S depicts the savings. S flatjiens out since 
.the total value of tte.^. .sharabie cost^"^ is fixed. Figure B indicates that the 
larger the system ,,. the' better, . r. % 

However, increasing the nujnber of schools in the system can also in- 
crease certain types of costs.' For example, IfT schools have scheduling , pre- 
ferhrces, I.aLC r f erence with 'these, preferences represents a cost. FigujtNU C .v 
contains a curve labeled C which shows costs of this sort increasing wi th system 
^izfe. The vertical distance between the curves S and C ^provi des a 
measure of net welfare gain^ from increasing s'Vstem size. The optimal 
size yf the;^ system corresponds to the point of maximum- net welfare. The^ 
curve W dupiica;tes the vertical d is tance between^ S and- C and demonstrates 
a maximum at N., Clearly, the way l,he curves are drawn illustrates .that- 
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' FIGURE A ^' 
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*M.ai*ge" may not be Llui hesc •'Uype of sysuem. l.ssuos of Locnl ^loi.irol of 
pro^^rammin;; a:iJ. schedu I i n^ and poss L hi i L t. y of a l;arp,er systnn \n:\u)\ 

^nore yustMisitivu Lo. user ^ire f erLMV^es than a sinalfor sysLom have su^;j;l\s cod ^ 
■ the* v>'av LhaL \hc cur\\\ C should be^drawn. 'The exaeL iDcaLlon ol the curves 
is 11. n Liie point, Uut raLhiT thai hes ides eeonor.ri es of scale in. jin/.d i a-o*,» 
svrtLenrs iho.re can occur d i secoiuimies of scale..''* ' ' - ^ ^ 



Costr; aud 1 . e i s o V U e i i o n - Mc i -k e r s • 

^ DVpeiu-iint; upJ^Vi Ll?e dee i s ion-mrlV • 'tC: and his perspec L i.ve ,* d i f .f erent 

.1 iVi/riiat i VL'S car; .ippear cosc-OvpL in^ai . Take for exanip l.e . t lie case where 

.1 siaie b xs inade accurate cost estimates f(^r a \'<iriety of 1 TV del'ivery 

svsLeins and has li i L upon a c(.is^L optiinal way of delivering; services. The 

state planner may find tliat scMiie local sc lioi) 1 ■ d i s t r i c t v; i 1 ] ctl i sa^ree with 

ti'i.s r.h()it:e because„, for the loca 1 i s tr Lc t , Some other option yill jirovide 

the service at low;er cost. Perhaps, the state" wants to -^^o satellite direct 

but one loiral district can j^u\t /ill the cable t raifsm i ss ion capacity it .wants 

!"or -free bi^c^ause the. liDcal cnhie operator has .excess channel space and is 

hi.-^hly cooperative. Uf eoiuvscs . t;ome compromise could be reached hetwecMi 
'» ■ * • . 

the state and toca 1 /d is t r irt , . bat t h i s example illusjiiates that incompati- 

. - . ..... 

oil ities run arise. ^ < * ^ • . 

V . ■ ■ \ 

r * <• I 

< - ■ a 

. ot hef. c i rcums tances can arise so. that optimal (-:ost solutions to ITV ' 
fiel iverv problenis do not suddenly seem 'so optimal. Fj^r Instance, the 
le,ast cost way of prnvidinj:; ITV to. a school d i\s t r i c: t . i s' ac t ua 1 1 y by 
mailed v ideoca^sse tt es ; however^ the '1 oca 1 d ysft r i c t wonl d- have to ' pay- 
for the entire v i deocasst^ t to system itself ;ind has found that if h relative 
1 y more expens ive I TPS system was to be installed, M 1 a r<Ae* .share (if ■ the 
cost wcnild b'e paid for in' JMther state or federal money. i*he optimal 
di'Cision for the scbi^.j b d i sir i r t> would be lo r.o TTK S :, a 1 thini{;h in terms of 
tDtal et^st , the mailed ma t e r i a 1 s* s vs t c:!ii wt:iul d be optimal. This illustrates 
an , im!M)rt.int point. ^ Dollar and een.ts deci.si(Mi.s are not i).-ised upon what the 
eost ef^lecisiini is to so^ietv. at 'larc;e, but ratbi^r wiiat' the cest ' 

's^/e obcwe,* the disciissTOn nn f 1 e>: j 1) i ! i t v . .* . ' ^ 
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is to a subset of t:he tot.ai population vr/hich hjippens to contrc 
decision'. There is often a diveiyi,ence between what economi sts-: 
socfal cost an'd the costs Influencing decision makers. 
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VI . CONCLUDING REMARKS 



Th« .preceding sections- were Werned almost exclusively with, considera- 
tions- of the- cost of ITV-tielivery systems. Remembering that the issues 
e>iamincd in this chapter havi^ been treated with this cost perspective, here 

are some summary' points : . , • 

^ • , . ' ' • - \ " ■ . 

^ 1, Programming costs are a dominant \eature of ITV systems, the degree 

of dominance depending upon the quality and expense of the individual programs 

and upon the Level of commitment to ITV in terms of hours of . non-repeated 

'-^^ ' • • , 

programming. ' ' ^ 

■1, if, all available delivery modes, high-powdered satellite direct 
broadcast to schools "appears to possess the highest, degree of sharable costs 
-those costs that can be sprea'^ over large user populations. Satellites 
are m6st competitive with' other ' delivery modes when the" number of br adcast 
hour's is large, the number of schools served is large, and the geographical ■ 



area is large. 



: , 3.' Very-few other general, conclusions can be draw^ from the analysis 
because the costs incurred by most of the delivery modes ..re highly , sensitive 
to localized variables such as population distribution and the topography of 
the coverage area. If the population is .dense with a flat terrain with few 
obstructions.' iTFS' might bp the desirable delivery mode. However, if cable 
systems are in place and schools have access, to channel space with only 
nominal charge, cable., could be a bet.ter choice. Generalizations cannot be 
expected to apply to specif ic a^eas. ^ 

\ 4. Hybrid systems which employ more than one delive'ry mode to serve 
a user population can provide cost savings and ^e as ^likely to develop as ^ 
'^are pure systems using only one delivery mode. t\ existing communications 
infrastructure in a region is highly relevant in determining the choice of a^ 
deliv/ery mode. 

1.23 



123 



■5. Scheduling flexibility and local and teacher control over the 
media's use'are central factors that are likely to influence both the cost 
and acceptance ^f ITV. The larger the system, the -less local control and 
flexibility (or the more expensive it is to provide those features). The 
inherently most flexible system which offers the most local and in-classroom 
control is mailed materials. , 

6. Perhaps the most important issue surrounding the development of ITV 
delivery systems, especially large scale systems, may not bfe total cost or 
comparative cost, but how much they cost whom. Local school distri ■ s wilL 
fav^)r services they can receive at little direct expense so ai not .-.train 
their already aching budgets, while other de.cis ion -make rs will l'ik..>T;se be 
aware of the possibility of funds coming from.other levels of goveru.r.ent. 
The Federal Government _can very much influence the future of ITV in tt.:-. 
country by making aid available to states and school districts for ceitain 
types of systems based upon particular delivery modes or by making or not 
iking aid money , available at all. 
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.... T. INTRODUCTION . ' 

••• s 

; . . . „ • ' ■ , •■ . 

' " . . .' , . 

Background ^ . ^ 

The distribution and use of ITV in the United States today is at a cross- 

ro'ad^s in' its evolution. Revolutiona^ry technological advances over the' past . 

decade — ones whiq^h-. are everyv/here affecting our society — have also radically 

changed the "state of the art" in ITV.^distri'bution. Prices of standard "equip-. 

ment have plummeted, making it more affordable, while innovations such as _ 

small y ideocassette recorders ^f or student and teacher use haVe opened-up 

opportunit ies that were unthinkable a decade ago. Theser- advanced *hav^ ..also 

prompted changes in ^;the legal restrictions on ITV distribution *and videotape 

copying. ^ *. . ; . 

.> . k. 

. ^ 9 ■ • ' 

Thip progress in the af f ordability and availability of new ITV techh'ology 
and courseware over the past ten years has been paralleled, however, by 
deteriorating^- budgetary condit^ions in many schools due to inflation, "tax-payer 
revoltv. and falling enrollments. * „ 

A new factor is the Corporation for Public Broadcasting's po^ssible 
interest in gradually releasing" Public Television stations from their 
■ ITV duties in order to* increase services to the*" larger home market. This 
could eventually effect more than 90 percent of all ITV-u^ing schools who" . 
de'pend on Public Television to mdet their ITV needs.' 
\ 

ITV*s futufe will be^ determined 'in large part by whether the legal - 
^ and *\echnological progress will improve the availability, aff ordability, and 
indiviaualized"- learning quality of ITV enough to- of f-set its disadvantages.- 
And 'alternatives to VHF/UHT mass-media may have t'^ be found which distribute 
ITV in better and cheaper ways." Meanwhile,, there areiiftany people who have 
experience in the advantages and problems of ITV. jThat ' experience should be 
available , to decision-makers. ^ 

■ ■ 127 ^ ' : ■ ' ■ 



Selecti ng The Case Study Systems . , . ■ • . ... 

.' A desire to complement our ana.lysis of ^: the Educational Satellice Communica- 
tions Demonstration (ESCD) influenced our initial criteria for selecting case s 
study sites; -The.'Es'cD had been built excl^isiyely around a satellite-based 
distribution- system. Since-" neither institutional users nor student participants 
paid for the services they received, the demonstration provided little basis .. 
for discovering user preferences among alternative program formats. 

. ■ V , ■ ■ . ^ ^ ;., , ; - ° ; 

■ As a w".y of enhancing our . under s^tandlng of ITV. delivery -system alternatives 
the EPRC decided to look at nine existing W systems that do not use either 
satc^ilites or traditional Public Televisio\. These -include non-traditional 
Public Telev?.sion, school district-owned -iuulti-channe,L broadcasting, two-way • 
"live" interactive broadcasting which simulates the college classroom, distribu- 
tion via cable, and"-- the transporting of ; videotapes that students and te.achers . 
•can use in tHeir own ways. Besides- tKis general "diversity" criterioh, four 
other more speci'Hc selection criteria were used: 

1. pie nine systems are all operational, not experimental; 

2. The nine systems are successful and self-suMicient and 
" have proven their abilities to meet enough of the needs 

of • thei;- educational constituents to survive and grow; 

3. Each 66 the. systems a^ttempts to use its ITV conveyance 

. . technologies to meet the specific needs of. its-assort- ' 
/ ment of co'Vist itiients at the least cost; and ^ : . 

4 



The nine systems^ span a range of sizes from 12 ITV 
reqeiving sites in the University "of Southern ^ 
CaUfornia system to 700 sites in the Cleveland , .Ohio 
system. ' ' - . 



The Data Base 



The data base for . the. .studies consists of some quantitative^, iiiformat ion 
about (a) user demographicTs , (b) technical system capacities, (c) the ITV 
programs and services, d ispensed to-u^ers, and (d) system costs. It 'also 
• includes qualitative judgme^nts about t;he most appropfiate, 'applications of each 
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ceihnolqgy. That 'data base vhas been established . through the cooperation of ' 
the administrators of Vthe nine, systems. '* ^ , ^ 

0 These administrators have disp].aved suf '* i.ent creative i;esourcef ulness. 
to keep their systems' .improving a^nd expand* ith6ut relying on Public 
Broadcasting's financial support , TheEPRC, uaf ortanately , did'not have 
the time or r'cesources to survey teachers and students to find out about theii: 
att^.tudes toward, the ITV system* they use. Instead, we had to rely upon the 
allministrators' judgments of tHeir constituent's needs and . the te^eehnicaj. changes 
in their : systems required to meet those ^eed^, j ^ ' , . . ; ' 

I ■' ■ ■ i * ■ . , 

P urpose arid Structure of the'Study ' . ^ . ' 

The. purpose of the study is to compare the costs an^l services of \dif f erend 
ITV syst^J^ms^^^^^Estimates of the values of 'th^ services are dependent ori^ both 
the contexts of eadh*, system and oh the attitudes of its administrator,^ The 
analytical goal is therefore, (1) to describe each system's services^ and how • 
well it meets the needs of its constituents (as perceived 6y its^ chief ---^^ 
administrator) and (2) to'^'associate these descrdptions and .evaluations of the. 
services with differences in the costs of providing them, 

. c ■ w . - 

... ' ■■ • ' , .' ' ■ ■ 

The study is -.therefore divided into two parts. The first part contains 
the case studies. , Here emphasis, is placed on ident^dfying the things 'aljout 
eac"h .s,ystem that are distinctive and notable. The case- study approach ma]ces 
it possible to think of each, system in terms of its potential as a model for.^ 
other ITV systems in the future, • , ' . ; 

■ ■■■ ' : ■ ■ ■ . ••■ ^ ■ ■ 'r. 



The second and, briefer part compai;es the' systems to one another in terms^^ 
of the things they have in common. Here emphasis is placed on the general 
cost and service advantages or disadvantages of the convSyanc^ technologies 
used in the separate sysLeras'described' in the firsts, part* ^ 



The_Bas.is for Cross-Sys tefa Co mparisons 

Cross-system comparisons of costs and expenditures are relatively problem- 
free in the fol/owing case studies." The budgets of different systems vary 
con/iderably in\ow the elements and activities of each system are classified', 
bu( conversations with administrators have . enabled us to d.^velop common cost 
categories that individual budgets can be translated into. . . 

Comparing the services provided by these systems has proven more difficult 
Cost-effectiveness evaluations ^f each service require measuring quantities of 
serviccvin terms of common uriits that are applicable to all of the case study 
systems. Usually planners and. .researchers evaluate ITV systems in terms of 
how much the consumption, of the system's, services cost. The most popular 
unit of, measurement is the "student-cohtact-hour . ^Final evalu^ations are 
then framed in terms of "costs per student-contact-hour." 

However, only two of the case study systems have ^surveyed their teachers 
to find out how many students are using and consuming ITV. This has forced 
us to develop new measurements'of service that are based on data that most 
of the systems (seven of the nine) do have available. 

.Two kinds of mea^urei^ents are used an the ^ case studies. The basic unit 
of' measure for both is the " potential classroonji contact hour." This unit 
• differs from the " actual studeri tj- contact hour.'! First, it does not take into 
account whether there are any students in the classrooms or whether the TV set 
in the room, is turned on. ■ It measures only po tenti al consumption. 

Second, this unit is based on the X^-equipped classroom, not^ thQ student 
. consumer. This is because mo'St of the systems studied here did not know how 

many students are in the average TV-equipped classroom to which they conveyed' 
( ITV. ■ . ^ ■ . . - 



The first pf the two kinds o<^ measures is called "Volume of 'Service. 
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It measures how much service each system provides and is^/a function of '1) 
how many class.r ooms in tho system are equiibped vLth TV sets,- and (2) how many 

7'- ' . . \ 

dStal houxs of ITV are conveved to c'aose classrooms. 



.The second kind of T.easurement: i,s called, "Potential Classroom Consumption 
It measures how much ITV could reallsclcalLy be used o'r .consumed by the TV- 
equipped classrooms in Ln«' ' system. This measure'' modifies and ^detreases* 
"•Volume of Service" measures in tw^ywavs: ■ . " 



According to the ^.olume of service measure, if an ITV 
distributor conveys 4 channels of programs to a class- 
'ro??^fn's TV set simultaneousiy , it records' this as "4 . . - 

.poteJ^ial classroom contact hours.," But, since no TV 
set can display 4 channels simultc^neously , "Volume c^* 
Service" does noT realis tically measure how much ITV 
could be consumed by» anyone^ in' that classroom. The 
'■^'potent ial classroom consumption" measure corrects this * 
by recording pnly "1 potehtial. classroom-^contact hour." * ; 

However, this .more' realistic ^measure of potential consumption 
ignores the important fa^ that rhe 4-channel system. is 
providing the classroom ^ith ^ alternative programs to choose 
from- Sinc^ freedbjn of choice and program variety are cons'id- " 
ered desirable by educators, "Volume, of Service" is not discarded 
in favor of just "potential consumption" as the only measure of 
a sys tem* s ' of f erings . % . \ 

According to the "Volume of Service" measure, high school 
programs can be consumed by elementary classrooms, ^ffjj^ 
vice versa. The "potential classroom, consumption" measure 
corrects this unrealistic assumption by decreasing the size , . 
of the measurement to exclude high-school classroom contacts 
with elementary programs -^'and elemeatary-schoal classroom 
contact with high school programs- « 

Because there are so many exceptions in which programs s " • 
primarily intended £or cla^^ses at one level are used by 
classes at another level, "Volume of Service" is not 
discarded. « ' 



To ,sum upy services in seven of 'the i^ase sturdy systems ajre measured in • 
these tw^ ways: . 

<. 

1- "Volume of Service" (ND, potential classroom consumption) where 

ll3 • ' 



the "ND" indicates (a) that the measure is non-specific 
iri regard to the consumability o£ different types^^'of programs 
...by different types of classrooms; and (b') that it," is sensitive 
to the diversity of channels the system offers the classrpom. 

2. "Potential CJ.assro(5m Consumption" (I-S, pot^ential consumption) 
where the "l-S" indicates (b) that"* the pleasure is institution- 

' • specific (elementary/high sqhool classrooms arid programs) , and 
(b) rhat it counts only once programs that are ' simultaneously 
coTiveyed'Xp the same TV set. / 
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• CASE STUDY I 



^INSTRUCTIONAL TELEVISION, CENTEl^, 'ARCHDICCESE OF NEW YORK 



Overview 



The outstanding features of this system are as follows: ' % 

1.. • Its annual operating budi^et has been kept remarkably small in 
: , . comparision to other -systems, largely because of its comparatively 
small outlays for ITV programming and administrator salaries 
f' and because of the dedication and energy of its supDortet^. 



ltU^€ 



*2. The unusual geographical and population distri?bution" features 

^- , • ■ . . ' ' ■ ' ■ 

of the system have niade necessary the creatibn of a large'^and 

elaborate ITI^S transmission system. This system provides data 

for estimating the capital^ costs of - an' ITFS system in a setting 

that is adverse and unaccoiranodating ; ^ . 



0 



The ITV conveyance capacity, of the system is large enough to 
permit five telecasts of each program,^ a frequency level that 
teachers indicate is adequatd^for schi^duling convenience. 



Introduction . , 

— I ' ^ r . % ^ ■ 

"This first of the case study systems is >a member of the .Catholic - 
Television Network (CTN) , .a loose confederation' of ten instructional tele- 
vision f ixed service (ITFS) * systems, serving mainly parochiai^chools in 
eight metropolitan areas in 'the U.S. 'Three of the , ten CTN ITFS systems 
seiTve the New .York metropolitan area (New York, '.Brooklyn, and Rockville 
Center)*., The others^are located' in. Chicago, Bostoij^, Detroit, Miam^;, ' ' 
Milwaukee, Los Angeles, andean Francisco — the confederation's headquarters 
RAaching . 1748 receiving sites daily over 32 channels, the^CTN has striven 
fJr ten y^rs to reduce expenses for its mergers, by sharing costs for' 
program acqu^isition and for new equif)ment. Jfhe CTN ci^es the following 
as ITFS technology's advantages over normal ITV broadcasting (from tne 
CTN public information brochure): 



Four channels, can broadcast different, programs simultaneously. 
V* ITFS can target smaller audiences with specialized needs. 

Individual call-ins can be, served with ^^special requestV* programs. 
ITFS transmitting equipment' costs considerably less.tHan standard TV* 

it .'■ ' ' . ' • ^ / ^ ^ . • . 

*Geograp hic51 Features *• " ' • 

• Since this Archdioces# is composed of ten cbuntie^s locat,ed-in a 4,717 
square mile expanse, several -300 foot tQwers were erected to transmit thre^ 
cfiannels of-ITV to more than 230 parish school^.and hospitals. The originat- 
ing signals! -at the New York Instructional Television Center (ITCj are. sent 
by three high frequency (12 GHz) signals over distances ranging from 14 
to 38 miles to 4:hree translator transmitters in Manhatten, Cheescot (Rock-^ 
land County), and Beacon (Dutches County) . The Manhatt>en signals are 
retransmitted 12 miles to Staten Isl^nci. The Beacon signaTbs are retrans- 
mij:fed 28 miles to Rhinecliff (northernf^Dutchess County) and 49 miles 
westward across. the Hudson River to" Liberty (Sullivan County).^ 



The first Broadcast of the New Ybrk Atchdiocesan Instructional Tele- 
vision 'Center 'took plac-e on May 17, 1966. .In October, 19156, the ITC began 
a co'mpletfe broadcast schedule on its. three. Channels 8^, 10, and 1-2 . 

One of this .system's interesting' aspects is that- it conveys ITV to 
' both densely -and sl^arsWly populated areas within , a large region equivalent 

to one having a Radius of nearly 39 miles. The map below describes the 

<^ ■ 

geographical configuration of the system.. 



Detailed cost and' technicaT data on five of t,he ''rempte relay stations 



are not available since t^he data were stored away 10 ye5rs ago. ; Howevej, 
cost and tec'ftnical information is available for the . two most important ■ 
and 'expensive stations { the Yohkers origination^ station and. the Beacon 
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relay ^station. .e ^ . 



This system is complicated^by the fact that" ainidii 
irllssions to other relay stations occur in the 12.5 GHz 
dirtic t ional transmissions to receivini^-^. terminals at 
the 2.5 CA\z band. This means., for instance, 'that' the • 
on top of the Empire State building has three 12 . 5 . OHz 
channels, comina from Yonkers, \three 12.5 GHz transmitt^ 
*^oing to StaA^r^ Island, and three omnidirectional 2.5 < 
Jot three channe.ls going to user receiving terminals. !: 
area . , ' • , * ' , 

The whole t^jansmiss ion system''l7as built in one pi 
origination station in Yonkers cost" $177fOOO (1966 dol 

"Beacon Station cost $235, aOO (1966 dollars) The chie 
for the transSmitters ($75,000) and the 300 fo.ot .tower 
.($99,0Q0). The Beacon Station's costs w.^^re identical 
Yonkers Station except for an -additional $^60,000-' for 1 
We may "estimate that, the other stations cost apprdxima 
$786,000, for a total t rans;nission system cost in 1966 

" (not-, including costs* at user sites for mi^rrowave reiep 
equipment) - : . . . 

The entire transmission system cost $254' per- ^qua 
coverage area and' $5, 357' per average site (ele^mentary 
However, thesb figures mask the'' great disparities betw 
to transmit to the average remote site ,in the sparsely 
and what it cost to transmit to the average. site in tb 
regions. Th^!*table below displays these^ and other dis 
no tj, include four ^colleges 'and nine 'hbspitalsO 



The individ\i,al costs of all -the transmitters but 
..are uncertain, so the amounts in No. 10 through No. 1^ 
the subsystem columns. * . . 

^ , 1 . 1 o o , 
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/ . ■ ■ • TABLE I-A** 

/ SUMMARY DATA: 

INSTRUCTIONAL TELEVISION CENTER, ARCHDIOCESE OF NEW YORK 







Snat* p T 

t^i d 1. o c ^ y 

Populated 
Regions • . 


Populated 
Regions 


•1 

KTible 
System 


1. 


Area (square miles) 


4,162 


555 


A,A17 


2, 


Student "DOD.ul a t inn 


14, 900 


ft 1 1 DA 


-/ O 1 uu*+ 


3. 


Number of recepticm sites 


39 


185 


224 


A. 


Number of .ITV classrooms 


'525 


2,535 


, "3,060 


5. 


Number of rooms per school 


15 


14 


. 14 


6. 


Number of students per school 


382 


449 


'08 


7: 


Number of schools per square 
mile : _ 


.01 


.33 


.05 


8. 


Number of students per 
square mile 


3.6 


150 ■ 


20.8 


9. 


Number of rooms per square, 
mile . ' 


.13 


■ 4.6 


.65 



10^. Transmission system' capital ^ . - 

costs^ (approximate, in 1966 • ^ ' 

dollars) $687,000 - $513,000 ^51,-200, 000 

41. No. 10 per square mile •* ,$ 165 . 92A . * 25A 

12. No': 10 per school $ 17,615 ' $ 2,773 $ 5,i357 

13... No. 10 pe^r classroom $ 1,310 $ ^202 $ 392 

lA. No. 10 per student $ ' A6 $ 6 12 



Rockland, Putnam, Orange, Sulliv.irt, and lJIst;(^r Counties. 

^Westchester (Yonkers), Bronx, Marihatten, and Richmond (vSta'te A Island) 
Counties. ' . /I 

c , 

These are absolute costs that have not bean' amor tized • over the subse- 
quent 10 to 15- years. Since thi^ equ^.pment. is expected to last until 1981 
or after, Nc . lA is highly mislea^ling' 'and the costs there should be 

amortized and distributed over all students -from 1966 to 1981. . 

\.' ' - ■ • 

\ 
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A fourth ITV channel is presently being added to the existing three 
channel system to provide medical programming to 11 liospitals • The" exist- 
ing three ITV channels will be used in the hospitals by young , patients , ^ 
but channel sp^ce is needed for special professional medical programming-^ 
for hospital staff without crowding the existing capacity that tias -always, 
been reserved for elementary and secondary ITV, The fourth channel will 
probably only be received by the hospitals. 

The capital cost (in 1976Mollars) for adding 'the extra channel to 
the whole system is $304,000. This includes $110,000 for 12 GHz etiuipnent' : 
and $156,000 for .2.5 GHz equipment. Amortizing this capital cost over 15 
years yields a per . annum figure of $20,000, ' . " 

The per site ^.ost of thia transmission equipment is high (almost $2,00( 
per site per annum) considering that it buy^s only a single channel. The 
per site annual shard of the amortized cost for the. original three-channel 
ITV transmission system is only about 357 (1966 dollars) . per school per 
• annum. However, the Archdiocese believes that'the ITFS system; can grow 
into the chief multi-functional communication hub for the whole ar6a, 
thereby enhancing community bonds and links throughout the Archdiocese, 

Capacity and Capac ity -Allocation 

A) ITV Supply and P otential Consumptio 'h , The volume of services 
provided to this system's consumers pan be measured,' but no data exists 
on actual consumption of ITV in the classroom. The New York ITC's pro- ^ 
gram evaluation survey instruments ask teachers .about which programs they 
liked or did not like and about which ^programs .they wculJ like to have 
repeated the following year, but they do not ask teachers for the number 
of hours their TV sets are turned on nor for viewer attendance numbers, . 

It is therefore impossible to determine the total 1975-6 con- 
sumption of ITV in the New York system in terms of actual student-contact- 
hours, Nuvertheioss,. the* 'Volume of service" and the "potential class- 
room consumption" can be .estimated; . . . 
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In I97.S-6 the New York ITQ conveyed (transmitted) the equivalent 
.of 1750 continuous hours of ITY to the elemontary schools in the Arch--' 
diocese and the eq.uivalent: of 250 continuous liours of ITV to the secondary 
schools for a total K-12 transmission voliime of 2,000 hours-. Since there 

■N . 

are 3060 elementary classrooms and 530 secondary classrooms that" are wired, 
for ITFS reception, the 1975-6 K-12 ^'volume of service"* was 7,180,000 » 
potential classroom contact hours (pcch) . The "potential clas'sroom con- 
sumpt^ion" volume was 3,201,000 pcch. 

New York ITC c;^i trhnsmit to students for about seven hpurs 
per day 169 days.p'er schor^^l year. This )^iv«3S the systein a K-12 ITV capacity 
of 3550 continuous hours per year over its three ITFS channels. However, 
it actually transmitted only abo^t 2000 continuous hours of pro^^fams during 
1975-6 for a capacity utili/.ation rate of 57 percent. 

It should not be Inferred from this that the system could compress 
all of its transmission into two channels. If 15 minutes of each hour 
arc reserved for recess, changing classes'^ etc. then the ut'^lu oration rate 

* ri ses to 76 percent. Scheduling flexibility is an equally important factor. 
It is u,sually the case that all three channels are in ^simultaneous use 
and that, for instance, two channels are needed \yhen one 15 minute program 

'has to begin before another 20 minute program is finished. 

The extra margin of ca])ac:ity in this system can be regarded as 
providing the traffic scheduJ.e flexibility needed to. ensure that the timing 
(if ITV transmissions can be determined according to criteria ^of educational 
uxcellCMice and user preference instead of according to criteria of traffic 
compatabi li ty ":fmpos<Hl by technological constraints. The Center was rarely 
forced to reject an iin|)ortant program having wiluable educational C(;TirL'eiit 
just becnuse its lonj.;th (lid not matclr^ex isting ^'.aps in the scliedule. 

^ , i'or a disciisM Lon of these conc'<.»[)ts , st.r the Introduction to t.be 
Cf)st-Serv i cr !Yi:n(l'/. 



On the other hand, the 57 percent (perhaps more realistically, 

76 percent)* capacity-utilization .x\te may say something .about ad hoc 

short lead-time- transmissions in. response . to* individual telephone "special 

requests." Gaps did exist in 1975-6 schedule and could hav^e been filled ; 

• ■ - © 

if users had. chosen to receive transmissions at those times. 

There are several possible explanations of /why users .djLd not ' 
try to take advantage of these schedule gaps. The most plausible explana- 
tion is. that the popular high quality programs were already aired so often . 
that .extra ref>eated ' transmissions of Jhem were unnecessary. The ''Arch- 
diocese has been unable to purchase a large library of high-quality elemen- 
tary programs to supplement the programs already included in the formal 
schedule. So an ' Individual request for a special ad hoc transmission of 
a program during a gap in the schedule is usually a requ|st for a ^trans- 
mission of the program that is additional tS the five, repetitions of that 
program that have already been scheduled. This may suggest that the Center 
needs, not less car^city, but greater financial support to acquire sup- 
planentary high-quality programs aimed at serving ind'ividual needs f or a . ^ 
wider range of diverge programs (not a wider range o^f viewing-time oppor- 
tunities). It also suggests that five repet'itions per program are suf- 
ficient to meet individual user needs for scheduling flexibility and con- 
venience. 

B) Mass^cheduling and Ind^vidual i/.ation . The ITV Renter reserves 
about si^v hours par. day, ^ or 30 percent of its absolute capacity, for re- 
sponses to individual requests for transmissions of programs on a "call-in' 
basis. This f^CTrvice is called "Dial-a-Lesson. " The rest of . the absolute 
capacity is reserved, in the more conventional mass-gcheduling way for 
.transmissions that are scheduled well in advance of their transmission 
dates on a syj?t em-wide mass popularity basis. The utilization rate for 
mas.s-sclieduled transmission is fair- high at 69 percent (90 percent). 

• p ■ 

''Th(.''**^7f^ pt/rr.ent" in parentheses is a reminder " that' the 56 percent 
is absplute and does not take into account the fact that students, are not 
' really able to view ITV for more than about 75 percent of the. 60--minute 
hour. 140 . 
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SySTEM UTILIZATION: INSJRUCTIONAL TSIEVISION CENTER, ARCHDIOCESE OF NEW„y.ORK 

' Scheduled 



A: 1975-/6 Actual IT\' Capacity, 
in Continuous Hours 

B: 1575-76 Muiil ITV. Utilization 



\C: ■ Scheduled Original ITV 
■ Transmissions • ' ' . 



D; Schi'duU'd Scpur i t ions' ' 

I 

F,: Unscheduled Transniissions 



Total, 
Nunibgr, 
of Hoijrs 

■3,5'50' 
2,000 



1.376 



Utilization s r 
it of) ^° 

■ 57r ' 

■ IDO^, ■ 



Original's'^ 



280 



EstiMuM'Pnt.e>\tLil Volunic o! Service*: ■ \ , 

■/ie'of Services: ' .' 7, 'P.^OOO per classroom contact ]iour 

'potential Classrooni Lonsunption: , 3,201,000 per classroom contact hour 



Sch'eduled 'Unsch^(lu\ed 
Repetitions Transmissions 



(7,"of) ■ 


■ a of) , 






















looy, 






t 


mt : 
g 


\^ n,a. 



So the lower 57 percent ^.(76 percent )*\overill utilization rate note^ in 
the preceding section is obviously due more to the under-utilizatiou" of 
the individualization capacity than it .is due to the undei3r-uti4izat:ion ^ 
of the mass-sckeduling capa^city. 

' ' . . 4 

' " , ' , • -C , ' 

t, . ' , . 

Both elementary and, high schools in the Archdiocese can- take ^ 
advantagp of "Dial-a-Lesson. But the ITV Center conveys secondary level ^ 
ITV t;o secondary schools in the/Archdiocese only on an individual "special 
request'* basis. Here is^how the Center presents this program to the teacher 

• ■ ' ■ ; ': ■ ■ ' ■ 

i Realiz^ing that .the use of .television at the secondary school 
level requires a different appro^th from the one used successfully 
with the elementary grades, ITV will offer high school programs on 
a call-in basis. ^ . r. 

To use Dial-a-Lesson , the teacher suryeys the contents of the 
Broadcast Manual and selects the programs from particular series 
that he or she wishes- to use for student instruction. Having . 
selected the lesson, .the teacher then writes or telephones the " 
ITV stodio and makes known the request stipulating the desired day 
and time of broadcast. ^ * " c 

Priorities, ^ of Qourse, must be established by selecting for * 
telecast those {Programs receiving the most requests and for special 
programs that must be broadcast. . " . " - , 

If is hope;d that high school teachers will view Bial-a-Lesson 
with, its request feature as being more useful than the rigidly 
scheduled .broadcast of a regular ITV series and an easy method 
for obtaining lessons on. a '*what-I-want-whsn-I-want-it" basis. 

The New York ITC possesses 27 series of programs for secondary 
stud'ent^ in 11 subject areas with an average of 16.5 programs per series. 
Since the average length of each program is 25 minutes, this library col- 
lection contains nearly 190 continuous hours of programming tailored to. 
the secondary classroom. To this must be added 31 hours of other special 
programs that are not arranged in series and are targeted at secondary, 
college, and adult viewers. Altogether, "Di'i^l-a-Les&on*' contains 220 

' .V*' 

continuous hours of programming. - 
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As promisTng and progressive as this program appears to be, 
it is less well'^utilized than one might expect. The New York ITC reserved 
almost 31 1/2 hours of its total weekly transmission capacity for "Dial- 
a-Lesson," This means that a total of more than, 1,000 continuous hours 
of capacity are reserved for "Dial-a-LeSson^* during the 169 day school 
year,' Yet the Center reports th^t only the equivalent- of aboiit 280 con- 
tinuous hours were actually transmitted on this basis during 1975-6, This 
represents a utilization rate of about 28 percent (37 percent) of total 
reserved: capacity, ' 

* 0 

' • ' . " ^ 

' r* - * - 

There is no qu^istion that the prime target of the overall system 
is the elementary school child. It is therefore understandable that 
priorities for farmal scheduling favor • program popularity rankings by 
elementary school teachers. That the utiliz'ation rate for "Dial-a-Lesson*' ( ' 
'is onIy''28* percent^ may indicate that "call-in'* individualized scheduling 
of , single programs is suited to one set of teachers while mas^-popularity 
scheduling of semester- long ITV series is suited to a different set of 
teachers. ^.On this hypothesis. ^*Dial-a-Lesson" would seem to attract the 
teacher who ^wants both the control and the responsibility for the organiza- 
tion of his/her course. It might tend to discourage /the teacher who ap- ^ 
preciates the outside help in structuring his/her course afforded by text- 
books, departmental exams, and semester- long rigidly' scheduled ITV courses, 

C) ITV U tilizati on in the Schools , In 1975-6,. the New York TTC 
devoted about 9 percent ($25,-000) of its ,op,erating budget to providing 
ITV utilization support to the schools. This component appears to be^ 
vigorous, well-planned, and highly cost-fef f ective^ (especially given- that 
one-third of the utilization-support budget went to printed teacher 
su^yport materials, for the ITV programPi) . * . 

^ Utiliza.tion-supf>rrt services* fall into two categories: "Teacher 

Education" and "Service's," Teacher education activities include visits 
to most of the schools each year to di.snuss programming and ITV utilization 
programs v;ii:h teachers and to provide information to school f'nculty meetings 
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The purpose of these visits is both to give and receive informa- 
tion. Currently, thd IT/ staff is recoinmendif|gM?yhe division^ of each ITV 
class into groups in order that . one group (equW^ed with individual ^ head- 
sets) can watch program transmissions at' the same time fhat other groups- 
are receiving face-to-face instruction from the cl%S3room teacher. The 
ITV sta^ff is also .trying to persuade ..taachers to overcome semanticr pre- 
judices by recognizing that programs /labeled for certain specific sub.ject 
areas can be effectively used in 'bth^r. subj ect areas. Finally, the IT^ 
staff is constantly trying to gather information from the'school staffs 
about their/needs, the quality. of the programs, and scheduling problems. 
The ITV staff hopes to be able to use profiles of teachers and students 
to increase interest and support for ITV in those who have been .unen- 
thusiastic in the past, . • 

The second "Services'* category of activities includes (1) ai^ 
ITV newslet.ter'and the sale of guidebooks arid schedules^ ,(2) sale and 
installation of headsets for individualized'.studfent use, . and C3) the 
collective coordination of service 'contracts for maintaining and repair- 
ing receiving equipment in the. schools, \ ' 

, ^ In early 1976, the. utilization- staff (Suzanne Rothienberg aided 
by SuUnne Berard)* designed and implemented a survey instrument to serve 
the needs of the Archdiocese,. The- results of this survey appeared in the . 
New York ITC's "Study to Determine the Teacher Attitudes and Utilization 
of Television in the'^Classroom, " The general goals of the study ^were to 
♦deceoane "(1> the frequency of viewing according to subject area" in grades 
four througK^eight, and (2) the correlation, if , any', of specific tfeacher 
attitudes and experience to the frequency of viewing/' (P- D the focus 
of the analysis was on detecting positive correlations • between frequenc^^ 
of teacher use and responses to statements/que^stions about factors that 
were suspected of being causally connected to frequency, Ox^er 700 
teachers responded to the survey. , * f ' 
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, The statement/question in the Survey that is ^cf most interest 
here was No. 13: Scheduling is a major problem in using ITV/' Teacher 
responses showed that in only 47 percent of the cases were frequent users 
of ITV correlcLted with schedule complaints or infrequent users of ITV 
correlated with no schedule complaints. Sb, there was only a slight: 
positive correlation between frequency of use and scheduling complaints. 
This is exactly what one would exr)ec."C if the system is doing ar. adequate, 
but not 'a superlative, job in getting programs to, users when they want 
them.^' 

' ' . D) Courseware . Nothing will be said here (or in any of the other 

case studies), about the qualjity of programming that is delivered by the 

■3 . ^. > 

ITC to the schools in the New York Archdi'dcese., Something should be said, 

however, about the sources of the coursev7are since the cost of the course- 

. ware 'is one of the three factors that mak^s this system's operations budget 

so remarkably low. ' / . 

The ITV Center's two principaT sources of programming are the 
^Ke]i^ York State Department of Education and the Catholic Television Network 
(CTN). The New York State Department of- Education considers the ITC as 
simply a resident purchaser .of its programs on a par with any New York 
State school, school district, or New York State citi^enl The State buys 
and leases, programs from the majo^r vendors either on its own or as a member 

c f 

of ^buyer-consor.tia . It then makes these available iti most cases to any 
resident of New York State for. only a small business operation fee plus ^ 
the costs of dubbing the programs on the^^uyer's t^^s^. (The buyer can / 
do his own dubbing and ' not pay the S-tate for- this.) In any everit, the 
buyer •must supply the tapes. No fewer than 20 full elementary school ITV 
courses were acquired from the Stc:te,in 1975-76 on this basis. 

The New York Archdiocese also joins with some or all of the 
other meirbers of CTN ''to purchase programs on an ad hoc consortium basis. 
Different vendors have different* cost-per-iaenil^er schedules. rTenernlly* 
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-^if all ten members of^ CTN agree to join together in a temporary ad . hoc, 
consortium to buy a certain ITV course, the pi|Hle of . the cour&e for each 
member will be anywhere from 20 percent to 75 ]^rcent lower than the price 
the member would have had Co pay if it had purchased the QjCrtirse separately.* 
Tnia per-consortiutn-member price reduction shrinks as fewer^c'CTN members 
are involved In buying the? course. ^ ' » ^ 

Costs * \ 4 ^ 

/f)^ Capital Expenditures > In order to compare this ITFS system both 
to ather ITFS systems and to ITV delivery systems based on other .kitidSj^ 
of conveyance technologies, the c6sts for building the microwave transr 
mission/reception system ai^ separated from capital and other expenditures 

which would be incurred by any ITV delivery system, 

<^ • 

This ITFS system's principal capital expenditure was for t'he 
construction of the microwave transmission systam. A large initial ex- ^ 
penditure was required because (1) the system as a whole has a relatively, 
4ow student population density thereby requiring multiple translator- 
transmitters to achieve adequate coverage, and (2) the Manhatten area has 
roariy tall buildings, thereby requiring an extrA translator-transmitter 
perched on top of the Empire State Buildj.ng. ^ 

'. • 

The transmission system start-up capital expenditure came to 
$1.2 millioTV (1966 dollars) for one ma^in transmitter and six translator- 
transmitters . Given that most of this equipment will last for IS years 
(1966-81), and since the average annual^ enrollment iT\ the system is ^ 
around 100,000, the annualized per student cost of this basic transmission 
equipment ^s $1,200,000 -t (15 x 100,000) = 80 cents pej^student per. year. 
If the annual potLritial consumption (I-S) is 3, 201 , 000 pcch/ then the 
ahnuai.i2ed per .potfeatial classroom- contact- hour ^post of this transmission 
equipment" is 2.T^cents. - h m rr ■ ' 
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By comparisdn, total reee'ptipn equipment costs came tb> around 
$600,000 ' (1966 dollars)., half the si'ze of the capital cost^ of the tra'ns- 
mission side, ' * ^'" ^ . . 

' The entire convey an^.e system ( transmisrfdoh and reception com- 
bine'd) cost a total of $1,800,000 to construct. "For purposes of comparison 
to Other kinds of itv conveyance systGims, this cost amounts to 'S8, 036 per 
school and less than 4 cents per annualized potential classroom contact hour 

Tlft^se figures do not, include the cost' of building the main pro- \ 
■ • ' J. .. ■ ' 

d\ictlon studios and the. control robms at the Yonkers facility which come 

to a total of ar'ound $2 million. Thus, the total initial capital invcst- 

ment in this ITV distribution system came to $3.8 million ($2.53 per 

student per ' y^^^^ » '7 . 9 cents per pcch) . Hov/ever, since most of this money 

was spent ' in 1966-67, this estimate" may be - considered misleadingly Jow 

since'^it does not reflect the effect of inflation.' ' To state' capital costs 

In terms of 1976 dollars, the estimate'* can be multiplied by an infl^ation.. 

factor of 1^65. to yield the corrected estimate of $6,270,000. 

* ' , ■»' ' . • ' , ' 

Althout;h this number is technically superior to , the 1966' f igure , . 

it may actually, be more misleading in -certain respects since the, ITV 

electronic equipment needed for both conveyance- and program production 

was, in constant dollars, far more expensive in 1966 than it is, for a* . 

Comparable facility Jtoday, The Archjiiocesc of Chicago, for example, 

needed oniy^$2.3 million to equip a very sophisticated modern ft^cility 

for program production and control^room functions,- and $1. 7 million for 

a li^onveyance system that is roughly com.parable to New York's. 'So it seems ^ 

tliat tjachnological progress ixi this area has kept pace with'-inf latlon. 

The Sew York "ITC reports that no significant capital expenditures 
were made between 1966 and 1975 when $700,000 ^.vvas (and is stilly being) 
spc^nt on convortyig trawsmiissions^ from blank and white to color. So,, 
'"(excluding the $300,090 cost for adding on the fourth channel) we can. 



estimate that the grand to.f aT. cap-itct;t;50utl^fy, for this ITFS system is in 
thevneighborhood of $4,500,<300 (unadjusted dollar^) or $7,000,000 million 
(1976 dollar^) clover the 11 year p^rio4;.from 1966 through 1977. . ' ^ 

,t\ • \ • ■■ ■ -K , . . 

B)' Operating Expe.ndituri^s . On the face of it, the most remarkable 

feature of this system is that its annual operating budget for 1975-6 was * 

• « \ ' ' ' • ■ 

only $288,000 ($2.9Q per student, 9 "cents per pcch) . The primary reason 

for this low fic^ure is- the extremely smal^ portion of the budget that,<^t 
is devoted to 'program acqpiaition^ and production: $36,500. One might ^ 
fiave expected a f iguVe /an''b^der ^of^magnitude greater. Secondary explana- 
tions,, for this- low flgure;;ar.e (a)^ ,the absence of salaries for the chief 
administrators of ; thti sysliem' .who are members of the Archdiocesan Sister- 
hood, and (b) the dedicated self-sacrificing support from the staff 
and rhe Archdiopesan'-^comlifuciity . This programming expenditure accounted 

for only 12 .percent of' the, ..tL^^tal operating budget which compares to 14 
percent ($39,000) for equiptnent maintenance and repairs and 16 percent 

($46,000) for building ifentals ^nd utilities.. 

" '*• ' • * 

* ^ Three hundred thirty-six hours of elementary programs, and 120 

hours of high school programs were acquired "out-of-houSe'^" (mainly from 

the State of New York) far $12^475 and $2,' 100, respectively. To this must 
[h-p. added approximately $6,000 that the ITC paid^ for dubbing its own copies. 

Also :Jr:quired "ont-of-house" were apprbximatery 200 hours (52,000) of ■ 
■ college programs arid 100 hours ($1,500) pf teacher in-service programs. 
, Sevency-one. hours of elementary programs, and 68, hours of high school 

programs, were produced "in-house" for $2,-500 and $12,000, respectively. 
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CASE STUDY II ' - 

THE CATHOLIC TELEVISION NETWORK OF CHICAGO ) 



Overview ... ^ . 

The Catholic Television Network of Chicago (CTN/C) began serving the 
ArcKdiocese of Chicago with ITV and other telf^vised services in 1975-76, 
This ITFS system is discussed for two reasons:, (1) it provides 1975 informa- 
tion about the initial capital casts needed to launch a large ITFS distribu- , 
t ion' system, and (2) it illustrates the potential,, of this multiple-channel^ 
technology for dispensing closed-dircuit services to meet the needs of a 
w^de and diversified range of audiences, 

eographic and Technical Features of the - C onveyance System * 

The CTN/C and the Archdiocese of Chicago are coterminous with Cook and 
Lake counties' and have an area of 1,411 square miles; the ITFS transmissions 
actually extend bevond the perimeters of these counties to cover a potential 
viewing area of 2,520 square miles. Since metropolitan Chicago has a popula- 
tion of 5,9 million persons, the density of the area is 4,200 /pefson per 
sq^uare mile. 

r 

In 1975-76 the Archdiocese enrolled approximately 14p,000 elementary and 
junior high school students at 363 parish schools giving thfe CTN/C system 
a student population density of about 100 students per square mile. The 
average parish school has 17 classrooms that are^ wired for ITV reception 
for a total of 6,170 ITV rooms in the whole system. This gives the system 
a high potential cJ.assroom consumption density of about 4,4 ITV reception 
rooms per square mile. Given the high -iJ^Sregation level of 17 rooms per 
reception sit€^, the Archdiocese is ideal for ITFS ITV distribution at least 
as far as the demographic distribution of ITV consumers is concerned. 
These features are "summarized in tabular^ form at the end of the narratxv^. 
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The. Chicago area, however, does contaip enough microwave si-gnal obstaclej 
to require sophisticated transmission facilities- The main transmission 
tower (WAC-252) is perched, on top of the Sears Building in Chicago's "Loop*' 
district and peaches an above^-ground height of 1,460 feet- Four channels 
are transmitted to the Sears Tower at 12 GHz from the main studios a quarter 
..mile away- The* Sears transmitter broadcasts ITFS Cvgroup frequency signals 
to; parish reception sites in a 44 mile radius. The Sears transmitter cost^ 
about $150,000. • ' ^ . \ 

A second transmitter (Schaumberg) is located 74 miles to the narth of 
the Sear^ transmitter from which it' receives 12 GHz signals. These signals 
are translated to ITFS F-group broadcast signals that are picked up by parisli 
receivers within a' 35 mile radius. The Schaumberg signaJ< is also picked up 
9 mil^s away by another transmitter, (Mondaline)" which translates the F-grpup 
signals to^ C-group broadcast signals that are received within a 14 mile 
radius. The Schaumberg .transmitter- cost about $145,00 and the floudaline 
about $^5,000. , * 

Finally /a~;.transmttter-south-oi_the_Se^^ in Or land Park- picks up 

*C-group signals from the Sears transmitter and translates them to F-group 
signals for broadcasts to parish receivers within a 14 mile radius. This 
transmitter cost about $120,000; the extra costs being for a 490 foot tower 
and associated installation fees. ' . 

" ' . y ^ ■ ■ ' 

. Altogether, the entire transmission component of the CTN/C ITFS con- 
veyance system cost about $500,000. ' ^ 

t ' * ) . 

Turning now to the ITFS reception component of the conveyance system, 

there are a total of 419 sites altogether, 363 of which are parishes with .. 

schools. The reception apparatus at the average site cost around $1,600 

broken out as follows: mast ($350), antenna ($240), down-converter ($325), 

amplifier an .I-S converter (.vl^O), and installation ($500). 
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Internal closed-circuit dTstribution wiring costs in the'parishes wlrii 
schools averaged close -to $1 , 400 for 'wiring 17 rooms and 22 outlets. Hem;e, 
th^ reception, costs at the average school site totaled approximately $3,000 
or $176 per viewing room. If the costs for the system^s transmission com- . 
ponent are distributed among just the parish schools, thert they come to $81 
per classroom. So the cost' for the whole conveyance system was only $25 7 
per room, including internal wiring costs . The start-up capital reception 
rests for c5]i .the '363.. parish schools totaled SI . .090, 000, . . ' 

The other 56 non-school sites- include 28 parishes without schools, 16 
parish rectories, 2' colleges', a hos,pital with 125 wired rboms, and a cable 
hcMdt'iul serving two outlying school sites. Since wiring costs were less 
for these non-school sites^ the average per site, capital cost for reception 
was about $2,100 for a non-schcrol system total of $118,000. This brings tKe 
•total capital costs for the r eception side of this conveyance system up to a , 
little more than $1, 200,000, almost 2.5 times the cost of the transmission 
side of the conveyance system. 

Defining the "ITFS • conveyance system" as all the hardware betweeiv,-the 
signal origination control room and the TV sets/monitors in the classrooms. ^ 
and other viewiftg rooms, the CTN/C system's total capital expenditure for 
the ITFS conveyance system amounted to approximately $1»7 million. This 
figure averages out to about $4,100 per receiving site. 

■- For system this large, one might conjecture that the cbnveyance system 
costs would constitute at least half of total capital costs for building 

the system. However'; the whole 'CTN/C system actually required a start-up 
capital expenditure of around $A million. 'Forty-three percent of this went 
toward the construction of the conveyance system. The other $2.3 million, 
or 58 percent, went toward building sophisticated program- production s.tudios 
and broadcast control room equipment and facilities. Cf this cost is dis- 
tributed among just, the schools in the system, it comes to $373 per classroom. 
Combined with the pt»r room cost of the co\r^\:.'yr\\\<:.<^ system, the total 

system cost, was $630 per classroom. ^ 
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Capacity and Capacity Allocatign - ; . . 

CTN/C reports that 58 K-8 series (ITV courses) were scheduled' dnd aired 
duriog 1975-76-. the average series had 30 programs or installments'. The: 
average program was about 18 minutes long and aired 3.5 times. Multiplying 
these factors by one another to determine ■ the total amount of actual ITV 
service. to the parish schools, we find that. the equivalent of about 1,800 
continuous hours of programming were scheduled and delivered to consume.'s 
over three channels (8, 10., l^l- , , ' ^ . 



' Sit^ce transmissions can occur 'from' 8 : 45 to 3:05 p.m. every school day 
for 169 days per school year, the portion of the ITFS system devoted to 
grade-school-level ITV service had' a capacity of about 3, 200 'continuous hours. 
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Therefore, the CTN/C s utilization rate for scheduled K-8 ITV service 
in 1975-76 was 56 percent (IS 00 -5- 3200). • ''^ 

To this must be added those transmissions of programs that occurred on 
a special request individual "call-in" basis, CTN/C reports that therfe were 
570 transmissions of this type during the year whixh- is equivalent to 170 ,■ 
cqncinuouf; hoars or '5 percent of the 3^200 hour capacity. This plus all 
other K.-8- ifv-Bervixes raises- the 56 percent utilizatioa; rate to a grand 
total of 62 iJercent. This implies that CNT/C's '! potential consumption" can ^ 
'be calculated to be: 1980 hours'x 6170 rooms x 6.5 million potential 

classroom contact hours. This utilization. rate has been calculated on the. 
assumption that the system has only a three-channel capacity. Actually, 
CTN/C can transmit over 4 channels; it simply did not use the fo.;ruh channel 
during 1975-76 for K-8 ITV. .services . 'if the|^-fourth channel is- kddea Into 
the calculation of CTN/C's total capacity, then the total utilization rate 
of K-8 ITV drops to 46.5 percent. This underutilization is predictable for 
the first year of operation, and it may be that the tbtal utilization rate • 
will climb into the 60 percent range when teachers get used to ITV and become 
better acquainted with individual "call-in" special-request possibilities. 
It may be that there will be opportunities for other Chicago based non-profit 
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educational organizations such as Chicago TV College to lease portions of 
the fourth ITFS chann^(^7^ 

During this first year of operation, the CTN/C concentrated its energies 
on organizing and consolidating its services for the ITV consumer group whose 
needs were best V^iown and most urgent: , the parish " schools. From 1976 onward, 
the CTN/C plans toVievote much mofe* of its attention to the improvement and 
expansion of service.^ to other groups. 



The most important of these i's the group of lay adult p"ar ish inner s . 
It is hoped that ITFS will be able to provide this group with access to adult 
educational parish sines which might be mor^ accessible than other existing 
institutions. The CTN/C plans to devote much of ^ts resources in the future 
i:cr.>h'e development and prodiictiou of TV -programs for this audience. It is 
expectecl that these can be best made available on an individual request basis 
to parish meetings and study groups that would occur whether ' the ITFS system 
existed or not. 'The equivalent of about 630 continuous hours of programs 
■were aired in 1975-76 for this audience. 

Another important group "hat the CTN/C thinks can benefit from the ITFS 
system is the Archdioces : * s instructional staff. The CtN/C furnished teachers 
-with the equivalent of about 230 continuous hplirs of in-service programs ^ 
'during 1975-76, ^ ' . , 

y - 

Outside the parish reception sites, "CTN/C also serves two colleges and 
a- hospital. The latter consumes progranjs intended for the audiences that 
have already been mentioned. But the colleges in 1975-76 did receive two 
college courses ovec the ITFS system or the equivalent of 50 continuous hours 
of progr.amjs. Five courses are'planried for 1976-77, ^- - 

ft J ' ' . 

Altogether, these non-K.-8 groups were * furnished with the' equivalent of' 
about 1,080 continuous hours of televised programs ever CTN/C^s ITFS 'system. 
When combined with tlie 1,992 hours intended for the K-8 ^audience, the sys- ' 
tem*s total supply of televised services to all groups, amounted to the 



equival-ent of over. 3,000 continuous hours of programs in 1975-76 (see Table II. c; 
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Support Services for the Schools . The CTN/C provides substantial utili- 
zation and other services to the schools. Four staff members are assigned . 
to inform teachers about" programs and about how they can 'be' best used in the 
classrooms. This utilization staff also acts as a conduit from schools' to 
the CTN/C for information about classroom utilization problems and 'needs. 
It is' estimated that the average cost of CTN/C staff consultations in the 
schools averages $19"per school. . ! 

Equipment maintenance and technical consultation support are also pro- 
vided to the schools on a request basis., CTN/C's total expenditure for this 
kind of support in 1975-76 amounted to $18,728.. , ' 

Finally, the CTN/C makes program guides and materials available to 
teachers for all 57 .ITV series. The schools pay for these on a cost-plus-^ ' 
■-handling -<:har.ge basis. Beyond making these printed program support materials 
available to schools, the^CTN/C expended $8,000 in ^1975-76 for program sched- 
ules, TV coordinator bulletins" and preview^information, and ^program evaluation 
materials . , . . ' k, , . 

• ITFS Programming . It is' CTN/C' s belief that the educational goal of 
, individualized instruction can best be served in the ITFS ITV strt^cture. by ^ 
^^stressing the delivery of mini-series instead of one &r two semester long 
ITV courses. It is also expected that this stress will make it possible'-^ 
ror the ITVS system to serve a far broader range' of classes than^cxDi^ld be 
served if ' only /semester- long courses wet^ aired.. 

Of the operations budget funds that went for prx)gramming, most were 
spent on programs that were acquired '»out-of-house.^' These costs were kep6 
low because of CTN/C's affiliation' with the national Catholic Television 
Network, the confederation of*10 ITFS systems described in Case Study I. 
CTN-originated programs tend to be less expensive than the national average 
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because the costs for thelTV talent are often nominal or non-existent. 
MoVe importantly (because most \programs are acquired from non-Catholic 
vendors), programs are made available to CTN/C by the national ITV vending 
libraries (AIT, GPN, PTL;- and so on), at reduced peir copy ' rates when. CTN/C 



ioins with other CTN members into purchasing consortia? 

AltogetVier, the costs in 1975-76 for the ITFS programming for all groups 
totaled arotJind $^^1,000 or about $100 per receiving site for the 419 sites. 

.-- - ■ - - ■ \, ■ 

local start-up t:;ipital expenditures are summarized in'T^ble Il.t:-*- • — 



1.58 
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TABLE TI,A 
•/ GEOGRAPHICAL FEATURES: CTN/C 

1. Area (square miles) 

2. Student pppulation. 

3. Number of reception sites (schools only) 

4. Number of ITV classrooms 
'5. Number of rooms per school 

6. Number of students per school 

7 

7. Number of schools, per square mile 

I. 

8. Number of students per square mile 
9., . Number of 'rooms per square, mile v 



1,411 (2,500) 
140,000' 
363 
6,i70 . 
17 
386 

,26 

99 

4:4 



Transmission System 

Reception System* 

Total Conveyance 
System, 

Central Studies and" 
Control Room Capital 
Costs - : „ 

Total System 
Capital Costs 



TABLE' IT .B - 

COST DATA; JCN/C ' . 

^ • ■■ b ■ 

Amount- in Amount per Amount per - Amount r r 

1975 Dollars' Square Miles School Classrooi.i 

($200 ..00.) ' 



■$ 500,000 
$i; 090, 000 
- $L,.590,000 

$2,300,000 
$3,890.00 



$ 354.36 

($436,00) 
$ '■ 722.50 

. ($.636.0,0) 
$ 1,126. 86 

.($920.00) 
$ 1,630.05' 

($1,556.00) 
$ 2,756.91 " 



$ 1.377 
$ 3,000 
$ 4,377 

$.6,336 
$10,716 



$ '81 

•1 

$177 
$258 

$373 
,$631 



a. . The costs here are calculated/ in such a way as to tell the reader what 
the system and its components wpuld have cost _if it had contained only the 
363 parishes with schools, The^other 56 sites have been ignored in these 
calculations as have the costs for their reception equipment. 

b. Figured on both the area in which t^he Archdiocesan receiving parish 
sUtes are located (1,411 square Tniles), and, in parent.heses , the total area 
reached by the ITFS signals: 2,500 square mile^.. 

159 ■ • . - 
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"TABLE Tl.C 
CAPACITY AND CAPACITY' ALLOCATION:* CTN/C 



Total 
Number 

Hours % of 



1975r-76 Actual ITV Capac- . 
ity in Cpntinudus Hours 3,200 
(3 channels) f ' 



1975-76 Actual ITV 
Utilization ^ 

Scheduled Original 
ITV Transmissions 

Scheduled 
Repetitions ^ 

Unscheduled 
TVansmissions 



1,992 
514 

1,286 
192 



Utiliza- Scheduled Scheduled 'Unscheduled ^ 
tions Originals Repetition's Repetition's 



62% 



100% 



% of 
16% 

26% 
100% 



% of 



40% 



65% 



n.a. 



100% 



% of Y ' 

/ 

6%/ ^ 



a' ltf% 



a. a. 



n.a. 



100% 



Estim^iited Potential of Service Voluu 'e 
Volume of S'&r vices: ^ » 

I\>LcMTt i.il (!lassroom uoiisump L ion : , 



12, 291, OOO'per classroom contact hours 
6 , 542, 000^ per classroom contact hours 



Supplies of .'-PrograiTuning t.o Groups- other than K-8 Students 

L. Adult Educatio.n 630 continuous ho\irs 

2. ^Teacher In-Service ' 230 "/ " , " 

3. College . , ^ 50 . ^ " . " 
/ • 4. Other^ 170 - " 



TOTAL Other Groups 



1,.'080 continuous hours 



TOTAL TRANSMISSIONS SUPPLIED TO ALL GROUPS: 3,072 cpntinuou^ hours 
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START-UP CAPITAL EXPENDITURES: CTN/C 



1 ~ r 


Gross 
^/unount 


rlT i till 1 

Amortized 
Over 
15 Years 


Ppr' War 
Per \ 


■ Per Ye;'ar 

Per 
' PCCH 
Supply 


Per Year 
■ Per 
PCCH 

;Consuiiiptioii 


P^rcent(!ge 
of .Total' 
Start-Up ■ 
'Capital'Costs 


fi 1 ' — • 

u ■ 

r. TransmU'Sion Svstom 


' , $ 500,000 


$ 33,333 


' $ l2i' 




.5c 


. ; \]i \ 


i; , 

|2.: Recepti^on System. 


$1,090,000 


t 72,667 


. $ .52 , 




MC ) 




ITOTAl^CONVEV/VSCE SYSTEM 


.$1,590,000 


$106,000 ■ 


$J6 




I'M ■ 


■ kit 


\' ' ' ' 
'3.'Centr.iI FacUltv 

1 .. 


$2,300,000 j 


$153,000 


, ' $1.09 

"7" 


! ^oc 


Ui 


'59;; ' 


TOTAL CAPITAL OUTbW - 


$3,890,000 


i 

$259,000 . 


, $1.85' 


■ 2.1c 

1 ■ 


4.0c . ; 


• loox' . 




CASE STUDY III 
' , BROWARt) 'COUNTY, .FLORIDA , « 

The Broward 'Count-y ITV conveyance system , is a class ical a 
inscructional television fixed serviceo ( LTFS) technology that, 
omniii irectional over--,ch'e-air transmissions of microwave vitleo 
county's terrain, high population dens.it>i\ and Relatively weal 
combine t.a provide ide;jfl condiLi(Mis forlTFS. 

•The system a^so Lllustrat^'s (^s well as -any case in this 
extent to which :^TFS can. be used to individualise thi? mass-mec 
to achieve a balance , he tween *the delivery of mass-appeal progi 
delivery of speciali^ed,_programming to serve individual needs 
also illustrates the- f:act that ITV distribution systems which 
their broadcast schodulL S ' o sciiool and . classroom 'schedulres i 
more conveyance c ipail^ty thai: they absolutely have available. 

This syster.'s pro-u^Ces ■ tn : idua 1 ized ad hoc transmission i 
system studied here, vt. t iiit. re is ihuch less" user demand for t 
than is made avi: : r.ili i i.- . T ^ i s •sug>;es ts that^ centrali/.ed disDr 
much less i^nvenitni. .i.kI flexible for userS^than off-air VTR 
ofiset the latter' s greater, costs. (The implication 'of this 
^that systems shcAild allocate their resources to centralized I 
only for .the .purpose of* delivering popular mass-appeal progra 
4 times per week an^ that additional resources should he inve 
ccmtroLied bv t^e ITV consumers at. the' schools. )r' 

■ Geog raphical Features . . " ' ■ . . 

Broward ■ County has an elongated. Shape along the southeas 
coavst wiL^i rp\igh dime-^^iions of approx^imately 11 miles by 23 rr 
miles total area). i ht- ITV delivery- system accord ingly' uses 
tran^smitter fo reach^half of the County and one sldve ^transla 
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TABLE; J IT. A J 
SUMMARY DATA: BROWARD COUNTY, ^FLORIDA 



GEOGRAPHICAL FEATURES 



1. 


Locatlc^n : . ^ 




•y , 


Area ' 




3. 


Shape : 


V 




Population: 




'5. 


Population Density:- 




6, 


Student Population: 




7. 


Studer: Populatiorf Density: 




• 8. 


% of Students in the Population 




. 9. 


Number of Reception Sites: 




10. 
1] . 


AverigG Number of -Students per 
Total Number of Rooms wi red for 


site: , 
TV: 


,12. 


ITV Reception Site Density (#9' 


in) 


13. 


Reception Room Density (//II 


■ in) : 


1^- 


CI ass room Aggregation (Average. 

Number of Rooms Wired for ITV per Sit^e 


]5. 


Transmission Sys tem. Cos ts : 


\ 



16, 



}.,' a, per square mile - • 

b . pe r school i 

' c. per classroom 

d, per student 

ReceVtion'systom costs per school (average) 



Southeast Florida 
250 Square Miles 
1 X 2' Rectangle 
887, 500 Persons 

' 3600/Squa;re Mil e 
140,000 Students 
560/Square Mile 
16%',, ' 

] 14B Schools 

^"946. 
2716 - 

,6 Sites/Square Mil 
11^ Rooms /Square Mil 

18 Rooms per Site 

$120,000 

$ 480 

$ 811 
$ 44 
$ .87 

$6,420 
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other half. The population density in the area is liigh (about 3600 persons 
per square miU?) , '^^^ ^s" also the density of schools (about one elementary 
school for every 2^5 square, mi les nnd about one high/middle school 'for every 
-square miles). This hi^h density combines Vith a fairly flat, terrain, £0 . 
make Broward County ideal for ITV distribution via the. multipoint microwave 
transmission technology used by ITFS systems. * 1' * ^ 

► TheMevel. of ITV recept ion-clij-ssroom aggregation in the system's scliooLs 
is -also comparaL Ive 1 y high, with an average aggregation o.f 20 reception- 
rooms, per elementary school and' 15 reception-rooms, per high/micLdle school . 

C a *p a c i t y and C a pac 1 1 y Al 1 oc a t ion _ ' .. . 

■ ' . Since 1968, the lnt.tru^:tional Television Center ofHiroward County has. 
pravided ITV to all the 148 schools in the county via its A ITFS channels. The 
Center' also provides a videotape ilubbing service for those of its schools ' 
that are Loo new to have' been fitted with ITFS reception equipment pr that have 
school-wide schedulLng problems that cannot' accomodate thN Center ' s J.TFS ' 
schedule. • . ^ 

Abcnu SiO ^perc.Mit u: ''lii: syst em * s t ransm i ss ion capacity is directed at 
students Ln all ::^rades K-12 for instructional purposes . The remaining 10 
rerccnt of the capacity is used for Ln-servi.ee teaclier training for all locations 
Llirour.iunit the school year, and for administrative and personnel service purposes 

/ ... 
The system's comparatively large transmission capacity is illustrative of 

'V ' ' ' 

^ wliat makes ITFS so different from typical singK-channel public television 

broadcasting systems. The Center ^transmits from 8:00 a.m. in the mornin)' to 

'•3:30 p.m. every school day throughout the l?") day schof)l y».?ar. This -,ives the - 

system a total, transmission eapacLtv of about 5, 250 iiours per school year over 

its four ITFS channels. . 

The svsLem doi'S not use all of its capacity. To understand • n^ist how 
much of i t s ""eapar- i . • ihe'Cotnitv (lc>(?s .u-ed and ifse rc»qu i res .1 brief discussiniu . 
of the CentCM'Vs t r/msm i ss i on capal> i .1 1 t i es . 
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.TABLE III.B , 
CAP AC [l-Y . ANt). CAPACITY /YLLOCATION 



Tctal B's C's D's E's F's G's> 

of ■ '% % % % % ^ ^» , 

hours of of of of of 'of 



A: 19 79-80 Absolute Capacity 5,250 67% 50% 45% 33% 25% ' 11% 

in Continuous Hours < 



B: 1975-6- Actual. Capacity ^ ^^qq ]^oO% 75% 67% 50% 38% 17% 
In Continuous Hours . ' 



C: 1975-6 Actual Utilization- 2,611 X 100% 90% 67% 50% 23% 
in Continuous Hours ' . 



D: 1975-6 Actual ITV Utlliza- 2,350 X X. '100% 75% 56% 26% 

.tlon in Continuous Hours 



E: 19 75-6 Scheduled ITV .Trans- i^T^Q X X 'x 100% 1:'3 N/A 
missions in Cont. HouVs 



F: Scheduled*Repetitions of ' 

Scheduled Programs in 1,313 X X . X X 100^ N/A 

Continuous Hours 



G: 3975-6 Unscheduled ITV Trans- 600 X X XX X • 100% 

Issions in Jontinuous Hours 



m 



VOLUMt; OF SERVICE (ND POTEN^L' lAL CONSUMPTION) :.• ' _ f,,3R-3,000 pcch 

POTENTIAL CLASSROOM CONSUMPTION (I-S POTENTIAL CONSUMPTl ON) : ' I , 240, 000 pcc h 
ThTAI 1975-76 EST IMATED ' irF I LI7.ATJ0N : ' ■ ) /,00, 000 S tudc.nt,-ConLa. t-llnur s 

1(36 ■ ■ - 

i/)f) 



In the case of firoward Cbiinty, the limited number of expensive 2'' videotape 
rovorders (VTR's) the ^I^Witur can use requirr^s th.-Jt clio machines used in a 
p i ay-back limde tor t ransrn f sslon mn. 'u also be. iisrd for rcv/inding transmitu^d 
tapes;, before they ( L iw.: machines) can again be useJ for pl)iy back- ti^aiT.smlss of 
new tapes. In pra, .i , :his means that onc-thira o\\rry transmission hour 
must be spent on rev ' n<' i . i^^, videotapes. • , ^ ♦ . . 

This situation" will, gradually change from 1977 to 1980 ^sitice ther 2" 
•narhiiit-: arc beinj^ rt-placed ..by a lar^»,er number n[ chapter VTR's. The . 

>;r..-at;er (luantity of VTR-Vs wl 1:1 'permit full utilization of the tine periods 
'available for transmission. ' . 

■ " ' ^ 

For .the present, however, alLhouf;h the abs o lute ransmission capacity 
during 1975-6 was 3 , 250- continuous hours, the ac tuaL capacity was only. ^ - 
Lvvo-t. liirds -of this, amount -or 3,300 continuous" hours . To simplify mat Un's in 
tlio rjst of this case study, the continuous iiour will be the standard unit 
used for comparison purposes. The 1975-6 levels of utili/^ation of capacity 
wil l be fL|;ured .as percenta)_',es of botli a_c_tiiri_l 197 5~6' capacji^t.y a'nd al)So l.u te 
1979-80 capacity. The refider should keep in mind that the ^0 percent iucri.Mse 
ill ^'apacity between 197'j "actual" and 1980 "absol ute" ■ Jeve 1 s will })e creatod 
solely by the replacement o i a few 2" VTR's with a larger numbec of 
vi'R's. ^ ^' 

^ Broward County did not fully util ize its actua I capaci,ty in 1975-6. The 
C<;innLyVs total actual ut i 1 izat ion of TTV was only 67 p(.*r cent of i.ts actual 
capacity (and /tln-re f o re " on ly AA percent of its 1980 absolute capacity). 

Th'j Center al locates t he capac i ty it does utilize to t hree d i i f ercnit • 

kind:-; of functions; (1) (jri;:;inal t ransm^i ss ioris of distinct programs in distinct 

serit-s, (2) repeated transmissions of those ori^^inal transmissions, and (3) trans 

( 

missions on an ad lioc individu;il request basis of either unscheduled pi*oj;rams 
or scheduled^ programs, in' ^Mscheduled time-slots. • 
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The £^.rst two of these functions involve the transirfissions " of programs 
scheduled well in advance of their transmission dates. Choices of program and 
(.series titles and choices of transmission time-slots are- determined from pre- 
season surv^eys on a county-wide popularity basis, , . • 



Th- ratio between original .transmissions ' and repetitions is. significant 
because,, to some extent, it, reflects, a policy choice Between increasing selection 
in the program menu and increasing selection in -.the access-time menu. The ratip 
in Broward County is three repetitions for each original' transmission (or / 
f Di»r"transmissions for each program title) , / 

Equally important is* the ratio between scheduled transmissions and un- / 
scheduled transmissions because scheduled transmissions are determined on a / 
mast.-popularity basis while unscheduled transmissions are determined on an ' 
ihdlvidual-request basis. The Center reports that its^ policy has .been to ' • 

allocate 50 percent of Its capacity to scheduled transmissions and 50 percent- 
to unscheduled individualized transmissions. In 1975-6, exaotly 50. percent 
of actual capacity was Indeed devoted to Scheduled transmissions, ' but only 17. « 
percent of actual capacity was used by consumers for unscheduled transmissions- 
So, although the Center's policy and goal is to divide the ITFS system's large 
capacity equally betweep mass-determined and individual.ly-determined access to 
ITV, the educational consumers have in fact changed the ratio to three to one ^ 

favor of mass access,. • ^ ' 

■I ■ 

■ « , / 

The demand for individualized transmissions had been 26 perce^nt in 1974-5.^ 
The Center Jiopes, to reverse the decline ffom 26 percent to 17 percent by 
promoting the use of actual capacity for individualized transmissions above 
the 2*6 percent level;' The Center's administrators suspect that /the explanation 
for the decl ine In use is that' local schools have recently acquired 1/2" 
or 3/4" VTR's for off-air recordings .of .programs they can play hack at their 
own convenience. Ib8, •/ v 
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Data onAiser request patterns would have been very valuable .since it is 
possible that the scheduling flexibility provided by four telecasts of each 
program is the only kind of flexibility- that is both feasible for delivery 
systems and^desired by educacional users. It may be that other conveniences 
desired by users cannot be feasibly provided by the delivery systems,. but 
only by the schools *^ possession of their own videotape, copies ... This might 
imply that the more desirable way of using ITV transmission is in a textbook 
mode with .users .being given the chance ta^cHreate local ephemeral or^ long-term 
videocasset te libraries as they please. 

In Case Study I (ITV Center, Archdiocese of New York) i the cdncept of 
"volume* of service" was equated . to ttr .:once; t of "potential Consumption." 
Measurement or potential consumption was defined in terms of "potential class- 
roOm-contact-hour (pccb)." For this study, the .Broward County' ITFS system in 
197 5-6 .had a potential classroom consumption volume of 1,240,000 pcch (based 
pa '1296 continuous hours of ITV for 19 33 elementary classrooms and. 105'A 
continuous hours of ITV for 783 secondary 'classroQ.uis) . 

Jhe recourse to'the concept of "potential classroom consumption" was 
taken in the first two case studies in ^part because • there was no data 
on actual student contact (viewing) hour^^ However, data on ITV utilisation 
volume does exist for the Broward Countf/ ITFS system and provides a ue.' jo\up 
complement to the foreg) ." ^^^.ttal cft^nsumption measure. ' 

" ' / 

The Center has rv -:t'.? . .nt consumption data for 1975-6 but none C.Oi 
previous yea'r:,s, so i is :iol ' aown whether the level of ITV consumption is 
.increasing or decrea^'n^'. ' ^\ 975-6, estimated consumpt L.ii was substantial: 
3.5 million s tudent^t ' •'■.tw:^. v ■ ^ urs (7 milli^on prograni-contact-hours) . This 
estimate'is based* on • l ■ .timony of teachers who. have* been known occasionally 
to treat the Center's istioiinaires rather '.areie^isly . Nevertheless, the 
"3.5 millio.)" figure is ber J number avr.il.^ble. . ' ' ' 

Turning;' to Llie -courseware used -in -the f^^ysi. t-ia, the Conc..'r transm it t*.'d AH 
series of progr.'ifiij dur-inir» 1975-76. Of rhese, twd-tliirds were produced bv thr* 
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Center anciV. the ^other 16 seriiiS were acquired from the State of Florida. There 
is .no doubt that this ITFS system is in a distinctive position relative to 
the rest of^ the ITV * dist^i-hMtions . and consumers, in the State ^because of its 
except ioniaily. large t rans^ussioii capacity. The- State uses its resources to 
purchase those prograr > ^\.^^t are -popular throughout * the State, so the Center is 
forced to .rely mainlv its own resources for nuw prog^mmrng that Will meet 
the broader needs of its own constituency. - , . ' 

Ccj^ts . 

Tn" order to r.u..ipare this ITFS syst'en! t > iTV distribution systems based on . 
other' kinds of .- (^yance technologies, the costs for building the microwave 
transmission/rer.Vv>^ion system art kept* separate, from- capital expenditures which 
.are also incurred ^y other kinds of delivery systems. 

• . . . ^ 

The capi.al -^^ipenditure to' the microwave transmission system came to 
$120,000 for or rnLn transmit ter , and for a translator to bring .the signals 
tu the lower Iv^lf of the C -^'nty. Given that this equipment will not have to 
be \:ompletely reploced '5 years (1968-83), and since ti.. average aur.ual - - 

.-enrollment in C. ur^.y ;s' 140,000, the hnnual per student cost of this basic 

ronveyaiice eqinipinent -s, $1^0,000 t (15-x 1A0,000) = 5.7 events. 

The ITFS sys:f::/s principal start-up capital cost was the construction of 
148 mirrowavt r^:C'.- i ^''ing■ term|naly at the 148 schools in the County. TVic Cent/er 
reports tV/r, •■ u the average, each of these terminals cost approximately ' 
■r5,500 f'M- i 'otal of $950,000 for the whole system. Based on the assumption 
above, t:; • annual per student cost ot this ' r e'c e ]Vt i o n ^ e q u; i pm e n t is 4_5 cents, and 
the a nnua , per student - contac t- hour cost is 1 .8 cents or nearly 8 times the cost 
o f the transmission equipment . ^ • 



:'. j-. .-.nd tlwi^t? start-up capital costs, it is est imated' that the total capital 
outlay during t-he . 196'^-M3 period, i's about $2 million. This number is hnrd to 
deal with vn a cross-system comparison analysis since some of the new equip- 
ment will jc. used f^r progr/^m production and videotape dubbing purposes .is well 
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■ ■ TABLE' WI.C • ' ' 

t 

EXPENDITURES 'FOR BROWARD COUNTY, FLORIDA 



\ 



l\ RELEVANT. CAPITAL EXPENDITURES 
■ A. 1968 Start-Up Capital Expenditures 

1. Transmission Equipmenl;' 

2. Reception Equipment 

3. Center Facility Equipment 
• TOTAL ■ 

'i fntai 1969-83 Capital Expenditures 

Strict . 

i\\ loose ^ . 
• ( 

TOTAL CAHITAL-EXPENDITUKES 

STRICT : ' 

LOOSE ' ' 

ri. OPERATING EXPENDITURES (1975-6-7 averaged) 
^ 1. fourseware development and prod. ■ 

2. Maintenance in schools 

3. ITFS Opt ration' , ° 

4. ' School Uilization ( 

5. ' Dubbing Service 
TOTAL 

.TOTAL ANNUAL SYSTEM EXPENDITURE (LOOSE) 









Per 


hit 


Per 




% of Total 






Amortized^ 


Annual 


Stud. 


FCCH 


PCCH ■ 








• 

Over 15 


Stude. 


Cont. 


bup- 


Consu" 


Capital Operat. System 




Year Period 


.Cost" 


Hour 


piv 


mption 


uus La 




Costs 


$ ^ 120„i)O0 ■ 


$.8,000 


$ .05 


.2C 


.ic^ 


. M 


37. 




' u 


$ 950,000 


$ 63,000 .. 




i.oC 


1 f\V 

i.Uv 




in 


f 


■6'/ 


$ 500,000' 


$ 33,000 • • 




l.QC 






14'i 




3% 


$1,5,70,000 . 




t It ' 
■? . ij 


J. up 


J .DC 




44'/ , 




in 


$1,250,000 


$ 83,000 


$ .59 


.2.4c 


1.3c- 


6.7c 






i4r 


$2,000,000 


$133,000 


$ .95 


. 3.8c. 


■2.1c 


10.8c ■ 


56,5! 




$2,320,000 


$154,000 


$1.10 


4.4c 


■ .2.4c 


12.4c 








$3,670,000 


$245,000 


$1.70,. 


.6.'8c 


,3.8c 


19.8c 


JUU/: 






$ 510,000 




$3.64 


4.6c 


.8.0c 


'41.1c 




" 68^ 


527, 


$ 110,000 




{ ' ^^ ^ 


■ 3.1c 


1.7c 


8.9c 




. 15°/ 


iir 


$ 50,000. 




? .36 


. i.^q 


, 






. 7°/, 


•5!!: 


$ M,000 




$ '.31 


■l.3c 




3.6c 




6Z 


hi 


$ 25,000 




$ .18 


.■7c 


t4^ 


loc 




'4t 


3X 


$ '750,000 




$5.36 


2l':4c *11.8c; 60,'5c 




100% 


76'/ 


$ 995,000 




$7'.03- 

) 


28. .Oc 


15.4c 


79.4c 






100'/ 


1 
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as for ITFS transmission. On the c r.ier hand , an ad hoc choice of a sizable 



percentage of this cost to represerr 
jtrstified since it is plain that the 
other costs in Lhe system. 



»rcentage of non-ITFS uses might not be 
'S system's great capacity drives all 



We^have decide 1 to present both ' ^ .ct'Vand '^loose'^ estimations.^ Strictly, . 

we will say that 62.5%, pr $1.25 million, of this total outlay Ts attributable to. 
the ITFS system. Loosely we will, ^ay that 100%, or $2 ^million, of this total 

'outlay is attributable to' the ITFS system. ■ The sum total of capital expendi-^ 
tures over 1.5 years yields a total annual per student cost of from $l_^Sl 
(strict) to SkI.46 (Loose). The total annual per student-contact -hour cost is 
from Vjj. ceats\strict) to 5_._B cents (loose). Finally, the total annual per 
potentiril classroom-coutact-houc co»tv is from A cents {strict) to 11 cents 
(loosr). 0 

Tr wq.s impossibly to ascertain the exact start-up costs for the control- 
room and below-roof transmission equipment at-the Center. An estimate of $500,000 
may be considered reaso^^X^le. If this investment is attributed ..to the . ITFS 
Vsystem (as it should be if\the strict post-start-up costs are so attributed), 
then the totaT annual per stb^ent costs increase to $1.3A (strict) and $1.70 
(loose), the total ^annual per s\udent-contact-hour costs increase to 5. A cents 
(strict) and 6.8 cents (loose), a>>^ the total annual per potential rlassroom- 
contact-bour costs Increase to 9 cents (strict) and 13 cents ('looi;e) . 



AU of Che foregoing ren\arks aoout capital costs establish the following 
as the ranges of capital costs that can be attributed to the Broward ITFS 
system: , - >, " 

1) total annual per student costs: . , ' $1.10 to ^1.70 

.2) total annual per student-contact-hour costs: .A. A cents to 6.8 cen 

•J) total annual per potential classroom consumption op.sts: 7 cents to IB cents 
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CA'SE STUDY IV 
WVIZ, CLF.VFJ,AND, OH 10^ 



Overview 



The ino.-t strikin^^, aspect Vv this system is' that despite the avail-<f 



nhiiitv of Tiany rtipetitions of each school's I*TV pro^ranrs on both the UIIF 
and ITFS ^channels. over-the-ait* telecasts arC; ,used much more for 'recording 
conies oT programs on videotapes than for direct viewing in tilassrooms. 



Tlie second major source of ITV for classroom viewing' is WI7/s service^ 
*for dublvin^; copies of pro^;rams and videotapes' \^iich arc then shippe.d to 
schools. These two s.ources (off-the-air recorded copies and sl^i PP<^<'^' dubbed 
' copies) are so effective that suburban schools hitherto unreached bv TTFS 
have now requested the. building of new outljing transla[tor /repeater stations 
CO extend ITFS signals out to them. | . . 

. . I • . • 

(H'ographL v:al Fe at ures and Capac ity Al locati|'ons / 

VA/IZ, p\iblic television channel 25, Cie^/eland , Ohio , is the nost c6n- 
plcx of the* mediated instruction distributjion svstems studied here, '^'^t^ 
serves many of the video and film needs of the area's piiblic .elementary, 
junior h±).\h, and high schools, and acts ak an ITV conduit for a maior 
ricfliral center's broadcasts and those of 'a university to out lying . ind/istry- 
b.ised adult students. In. serving all th^se diverse groupso, WJ.7. utilizes . 
n diversity of ccSnvevance mode^ including (1) single-channel UIIF broadcast- 
ing for viewing,, iD multiple-channel ITFS telecasts for viewing, (h) UHF/ 
ITFS telecasts for recording programs off-the-air in schooMs for c/);assroom 
playback, (^) shipment.s to schools of atopies of programs dubbed at \'NIZ 
on both videotape and videocasset te , aJd (5), shipments to schools -of fi^ln 
ma t c'T ia 1 s . ' . ' ' l ' 

*'i;he EVRC wishes tn express special appreciation to Dr. A) ;in • Stephenson ^ ■ 
of V/VTZ, who supplierl the data-base for this repori: and .^ho -spent: manv 
liours reviewLn;; .drafts anrl f f er i ng i n va 1 uah advi.c... 
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From its inception, WIZ's mandate has been to meet the educational, 
needs of the Cleveland .metropolitan area. It has s^triven to accomplish . 
this by acting as the coordination hub of most of the^ mediated instruction . 
distribution in the -area^startinR ' in the middle 1960s. In 1966, a dumber, 
of independent educational organizatiotvs in the area developed separate 
.plans for their own autonomous ITF.S systems. WVIZ, coalesced these plans 
into a single plan in which it would act as the ITFS. oi^jerator for all users. 
ITFS broadcasting began in^l970. ^ . « 



rhe lerr.iLP 



of tl.. ' .,-v..;and area is ideal for inexp(?nsive ITFS trans- 
„.s.:ion. N.n .M.Lv is U.e 1 nnd generally flat, but the elevation gradually 
and concentrically falls off as one moves away from the transmitter's locale. 
For instance, the elevat;Lon' six miles distant ^from the transmitter is in 
some places as much as 1,000^ feet lower ^than is :the ground at the IIFS 
transmission statlen. For this ^reason, it was possible to mount. the omni- 
directional, ITFS antennas on a 300 foot tower owned by another organiza- 
tion but released for WVIZ use on a quid pro ^ basis. Because of this . • 
arrangement and" because there was no need to build ' special repeater/traris- 
lator ITFS stations inside the 20-mile radius coverage area, the start- 
l up ca-pital costs for transmission in this system were compact ively lower 
than were those of the systems described in case studies. I, IP and MI, 
(See Table LV. A.) * . , ^ , 

' « * 

. The demographic character of this area is also ideally suited .to ITFS. 

• Not, only does the central location of the transmitter permit it to serve 
\:the"inost densely populated portion'of metropolitan Clevela'ti^d , =but schools' 

' m this sector (the "^nner cit.y") are less willing and/or less abl.e^ than 
are. the suburban schools to acquire expensive non-ITFS equipment Gu'th as 

- video t.3pe recorders that' can make r opies of f-the-air of UHF telecasts. 
So the, ITFS_^ coverage area both maximizes this technology's efffectlveness 
in reaching the. largest number of schools reachabl?. by a single trans- 
mitter .md makes this form of ITV distribution available to t;hose whose 
need is the i;reatest. ' ^ ' * ; ., 
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OEOm^'HirAL FEAmES 



•.^ i •■ . UHF BRPADCAST ' ITFS DDBBING SERVICE 

1. Location . \> . * . Crreatet fcland Cleveland < Greater Cleveland 

2. Area (iK^square miles) ' , , 4;/,05 1,257 /i,«t)5. ' 

3. Total Population ^ , [.y. ' 2,500,000- ' , ?. 2,500,000 

4. Population Densif; ■persons per square mile) ■ ' ' 568 ■ ' ?' 568 ' 

5. Number of School; . • ' , ■ 597 ' ^ 138 

6. Number of Reception. Rooi^s (wired classrooits) ' 5,0)0 ' 8.15 (est.) 
h Total Number of Students in rhe Arfea , ' ' ; '487,087 , 120,000 (est.)' ' ' '? 

8. Student Population Density (per square mile) 111 , , '96 ' 

9. Number of|students exposed to an) ^ITV/ ' ' .,, 305,564. 36,700 (est. )^ 

10. Avei;agcy|mber o'f Students per School , . 70o' . ' 870 ' . 
ll!i;;'"Number of Schools per "'Square Mile . ■ jr:"'; .n 
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students who directly view ITFS ■telecasts? and students who indir- ctly view ITFS telecasts via videotape^ 
copies of those telecast? recorded, off-the-air. ' ' ' \ ' / i ^ 



Only one ITFS channel, A-3 , has ^b'een reserved for ITV distribution 
to public schools. However, since WVIZ broadcasts during the day to these 
schools over^ iJ^^IF Channel 25, A-3 acts as a supplement to Channel 25 making 
this system equivalent to a two-channel ITFS -system. WIZ has the legal 

'^authority and capability of broadu'isting ITV oy>er two other channels, 
A-2 and A-4, but there has not been enough demand to initiate their utili- 

'zat ion..' . . V . \ . 

" ' ■• • ■ ' ' ' 9' ^ ^ * ' ■ 

Two other active ITFS channels, C-1 and C-2, ; been reserved fci 
telecasts of continuing pro'fessianal education programming from ^ase 
Western University to working engineers and other professionals who 
receive the ITV in industries In the Cleveland area. This systL^m is very 
similar- to the Stanford system 'described in "Case Study No- IX, l^'tZ acts" 
as the source of programming for channels 25 and A-3, but it acts only 
as a conduit for signals on C-1 and C-2. - 

• ■ 9 

^' ■ 1 

' ' *" r. " ^ ^ 

A fourth' active ITFS channel, C-4, is used by a iC al medical center 
for distribution of medical training and information .programs to hospitals 
in the arek. . ■ ■ "* . ' " 

The ,non-school users of ITFS in Cleveland were not asked to rc.-uud 

to the data-gathering instruments that we sent to WVIZ- All. attention^ • 

■ ■■■ ■ ' ■ ■ ' ' \ ' 

has been focused on WVIZ'^jS public school ITV system. , ; ' • 

y ■ ' - , I ^ 

'WVIZ sfirves 524 elemt..:ary schools and 173 junior high and high, schools 

in metropolitan Cleveland within an area of 4, 405* square^ miles . Before 

1970, WVIZ dispensed ITV to these 700 schools 6nly via its UHF Channel 25- 

As the single channel capacl/ty ,was too limited to meet the diverse needs 

of its heterbgen'eous consumer base, the ITFS channel, A-3, was added to \ 

meet the special needs of one sector of' that' base: the 103 jupior, high.. N 

and high" schools that lie in the .piost populous part of the region. The 



be- readied bv the signal? from the 300 foot ITFS tower which cover only 
a 1,257 squi:^ . mile area having the clival jnt of a 20-mi]e radius. 

/ 

Th'e UHF ciiannol complements Channel A-3 by broacicast^ g programming 
to the 524 elementary schools. in the entire 4,405 square mile area. A-3/s 
elementary grade telecast? are received by only the 35 elementary schools 
which have decided to buy the special ITFS lecepti'ori' equipment. Conse- 
'quently, only 35, percent, of the ITFS telecasts contain programming that 
is explicitly intende^l for elementary classrooms. All of these elementary 
-ITFS prograns are alsc/'brpadcast over the UHF channel, -but each^is re- 
telecast on A^3 ap average of four^ times compared to an average of two 
broadcasts per program on the UHF channel. Additionally, 'all ITFS schools 
can call in special iodividual requests for re-telecasts of missed pro- 
grams at: unusual unscheduled times, something that is not possible on the 
congested UHF channel. 

Nevertheless, the ITFS system's main function is to serve the iunior 
high and high s<:hoals in and around the City of Cleveland. As in the case 
of the elementary programs, all junior high/high school programs are'also 
broadcast on the UHF channel sinc.e so many junior highs and hig^i schools ^ ^ 
, lie outsid : the ITFS telecast area. But, 'on Channel 25, they are frans- " 
mitt.ed largely on one-t ime-only no-repeat basfs. A-3 carried R5 percent 
of these Channel 25, 6-12 grade programs, but they are re-tele'cast an 
average of four times per program on A-3. These repetitions are believed 
to be essential for ^distribution to- junior highs and high schools since, they 
have a greater need for sche^+te flexitrility than do the elementary school's 
(whose teachers can more easily; adj ust their classroom schedules to WIZ's 
broadcast schedule) - ... i 

\ . i 

As already stated, ITFS serves only the populous var-t of the' metro- 
politan Cleveland area whi-<:h has a school population density of one junior high/ 



one 



of the .iunior/hlRh sc:hools)where the. school population density is 
school ovorv A') square miles. 

WVI./. did, at one L irj^o , consider the possibility of buildinR trans- 
lator transmission,, stations in, the outlying areas to relay ITFS siRn.ls 
to schools that could only receive one telecast per program on r.n.:- iJHF 
channo!. However, at that time these suburban schools we.e already begin- 
ning u: sol^ their schedule flexibility problems on their ovm by purchas- 
ing 'one-half' inch videotape recorders (VTRs) for of f-the-air. copying, of 
programs broadcast oveV the UHF cha.nnel.; WIZ aided many schools in this 
effort by purchasing -VTRs in lots" and transferring t5'he bulk-rate cost 
saving's to., the schools. ' The demand for the multiple telecasts of each 
progrnir, on A-i never really developed to . degree large enough to iustify 
hiiild'ing outlying relay stations. ' 

■ This raises the most interesting issue surrounding ITFS' s potential 
as an LTV distribution vehicle. Its economic virtue is reputed to be 
that it is less expensive than UHF, off-therair videotaping, and video-. . 
tape. shipping to VTR-owning schools, despite ITFS's h^gh reception . - 

equipment costs. Its educational virtue is reputed to be that multiple ' - 
telecasts of each program provide the scheduling fiexibiU.y that would 
r.e educationally desir&ble but uneconomical in an expensive UHF system. 

* - ITFS' chief competitors are the of f-the-air videotaping and .the 
■ shipped-videotaped-copies distribution modes which are obviously superior _ ^, 
to ITFS as far as scheduling flexibility and cohvenience go. However-, 
the latter, two modes are Expensive since of f-the-air 'recording requires 
at least three'vTRs at each site (for record, playback and back-up functions) 
and the' shipment of videotaped copies requires at least two VTRs (for . 
playback and back-up functions) plus centralized dubbing and shipping costs. 

• 1 <A{)S 



Are these cost disadvantages of VTRs offset by their educational:' 
acivantages? ^' ' .■ ' • ' 

WfZ reports t ha t educat ional ^ opinion in its area answers this ques- 
tion in the af l irmat ive.. tor junior high/-high school TTV consumption, 
except for the larger inner city schools that are perenxiially faced with 
relatively greater financial problems and with higher theft and vandalism^_^^ 
rates. The inner city schools want VTRs and are not satisfied with the 
four telecasts-*per-prpgram ITFS service; -.they., j ust cannot afford to do 
anything about this situation. •'The suburban , schools have twded to opt ^ 
for VTRs withouc hesitation.'- " ■ 

The 524 'elementary' schools served/by m'lZ ma^ need flexibility less 
than do the^'innior high/high schools since only 9 -percenf (4,9) of thpni 
own VTRs; however, this low per^^entage may reflect only a financial 
resourctt difference, not an educational need difference. Fully 62 perc1:>nr . 
(107) of the junior high/high scr-ools in the whole system had a p6r. school 
aver^gt>^of 4.8 VTRs' in 1975-76. . ; ^ 

Only abour 60 percent 'of the videotaped copiea' used by the VTtl-owning 
schools' are copied of f-the-air^by the schools themselves .. About 40 percent 

'are copied (dubbed) by WIZ at j^he schools' requests, mosl often on the 
schools' own one-lK.lf inch tapes or three-fourths inch cassettes which 

■^are sent to WLr". with the reqilests/ * . , 

WIZ's ' cnt ral i ?iO(i dubbing service offers three advantages over off- 
the-nir recording tic Lhe .school s First, schools need to purchase VTRs 
for recording, purposes; in fact, off-the-air copvins requires, besides 
one ma.-^htne for playback, at least two pTayback-plus-rec*ord machines (for 
record anf' nnf^Lmaj backup functions) -whereas- W I s centralized dubbln^i 
minimally reciuiros only two playback-only machines (for playback and back- 



orv *- .«u^ 



v.,-^ »-U^,-. «r».* -i n ^r^o iTniyioo thn n H H i t i nn;i 1 re- 



The 'second advant i.3e 'is' t^hat of f-the-air^ recording in the school ^ 
Li..s up a- person for oper-iting the VTR during the re'cording peryiod which 
iri not always. convenient or inexpensive. The third and final advantage , 
of' \s%I.Z's centralized dubbing service is that every program in 
large ITV library is available at no -penalty at any time in the school 
vear. Off-the-air recording requires that the copy be used in the same 
portion of the' school year thac 'it is telecast; on Channel 25; otherwise, - 
the tape-trust be storfed for"a long_ period of line for eventual classrom ; 
consumptic-.. [£ -he school has'a liitiited r.-ucl' of Jjlank t^pes .for recording 
purposes, then" lor/g-ru^n storage v?{ll exhaust/ this, stock -at . some , point, and • 
■ some programs, will havt- to be sacrificed thai would othefv.'isr have been 
available via UVIZ's ce '. ralized- dubbing service which, required no -long- 
terni storage in the schoo. '- - ' ■. . ' 



/ 



. u\:ver, a schqolVs 'e::cl\. -j .-^pliance on WIZ's dubbinp; service 'has/ 

• ■ ■ * »' 

two inpo* /'.^nt drawbacks. ^ir^.:: tijci i^" an average turn--arQund tim'fe of 

14 day *;' bt. v/een the. time v . ■ l : tl;e^"sf. h^*cl submits its request for a 

*~ - \ • . ' . / . ' 

copy of ^ VIZ -'d the tihit^ -c actuai ^ \' r-r:ceives the copy. The schop i ;;Tnust 

therefo:./ know' in advance t ha t t v.-rits a p^Ji'tlcular program and whe n it 

"wants Lo JO ab'.-e to use it. in' soin;-: c^.isos, this ,v.'ilJL entail conslJerabre 

plc^nnlnv;. In t.he of f-nii<2-nir re'co^rding mode, an evaluation of the program 

■.t.-Xn occ\ir ar. the same time it is being refcorded; if the evaluation is * . 

negative, t^e tape can simply, be treated. a blank tape to be us^d again 

immediately for another . of f-the-ai r recording. ^ . . 

* \ . 

\ '-^-^ a ; ■ ■ * . 

• / * 

• .1 , • . ' • ■ 

Second » a ^s* .booliaaiha t\comrats itself to the centralized dubbing service 
ind "^riccording 'y^ do.es not'buy machines with recording capabilities there- 
by ticprives itself of acquiring a t ■ acher-student r ogram production 
u.ip<ibilitv for^ the cosr of only a sm^ill TV camera .. ^ Such a capability coulcV^ 
result in substantial cst-savings if, for exanf^jlo,' ar expensive .Gir dangerous 

laboratory experiment could be ccnductof! iii=;t.once and v * ^..otap<^d t"or later 

* ' ■ 

vi'ewing by othor classes instead of being conducted in every one of many 



, In 1973-76; WTZ made appro. ■ it^ly 8/000 videotaped copies of programs 
for shipru-nt to schools lor iin a • cage of 51 dubbed copies per VTR-owning 
srhoql.'.- Schn..>ls kept the copies n average of 21 days. WTZ.has no data 
o.n the number of these copies tji.ii: Move, in turn copied onto other conies 
fv-r use at. later times, in other c:..ass^, or in o ther ^schools . 

X'JWIZ surveyed; ue Junior high and high schools to determine the ratio 

between: . . ' ' 

. . . ' ^ / 

* 1 . '• Student viewings of, playbacks of videotape^ copies of programs 
* recorded off-the-air in the schoql.- ' " . . \ ■ 

2. Student viewings of playbacks of centrally dubbed copies shipnfjd- 
■,0 schools from WIZ. - • 

-J. Student viewings of ITFS telecasts over Channel. A-3. . 
♦• - 

A. S^iidont viewings -of UHF telecasts over Channel 'Ib^. , 

Pernaps most signi^f icanti/, the survey . results reveal the difference 
between student viewings of pl aybacks of videotaped copies (No, ' 1 pli:.: 
No. 2) and student viewings of U^S and flHF telec5St_s (No. plus No. 4). 
Kerc ia Table IV. are t'he composite proportions that aye derived • Toin 
' dho survey results ,fcT alf junio-r high/high schools in the coverage 
^ area including > o'Ji schools, that do owi) VTRs .and those that do not own 
^ VTRsv . . ' ' . • ^ ■ ' ' 

TABLE .IV. B • . - 

. "'■Tin)F;nr viewings" suf/^-v results ^ 

student. Viewin^s^f: • ^Percenta^^oi^l 



Plftybhcks of videol'a,)ed copies of 
programs r -corded i>>f f-.tho-air in/ " V 
the school 

Playbacks of central l^y dubbed" 
copies shipped'' tn schools from 



m brief, survey "responses from virtually all the schools indicated 
that fullv 88 percent of ai 1 viewings were not dl'rect off-the-air vlew- 
i„;,s-..f either UHF or ITFS telecasts but were instead vicwinRs. of ' plav- .- 
|..ti s of atiblx'd videotapcroples. 
• 

It se.'ms -clear the.n, that telecasts were used primarily for making 
videotape recordings for play.bajck. at other times. Direct viewing of 
telecast's occurred chiefly in inner city schools that do not possess 
VTRs. The remarkable fact is,*however, that ■ nly 12 percentof all 
viewings were of telecasts even tihough 38 percent the schools have 
no VTKs. rhi's is partial evident^e that school control of ITV materials 
increases Il-V consump.t ion. However^ the low 12 percent off-^the-air 
viewing' rate is partially due to the fact that inner city schools have 
fow TV sets becausd they are stolen or vandalized so frequently. 



Telecasts were indeed used ^^hietly for direct off-the-yr vi^CTTng in 
Che .2A .\,^mTjmmky^ "^-^ ^ service area', but ~fhTs-audience re- 
reives only UHF .Channel "2 5 (with the 35 exceptions noted earlier) This 
elementary school\uidim-ce is also the biggest consumer' of JW^ in the area: 
78 percent of all student viewings were of elementary programs. 

Consequent Iv, ,for the public school system^as a whole, ^less than 22 
•percent of all TTV consumption took the' form of direct ITFS viewing (6^ 
•percent of iunior-high/hish school co^-.sumptpn pU.s 22 percent of tntr' . 
consumption). ' - . • , ' ^ ' 

• • . The conveyance capacity of each of the two channels may be assumed to. 
■,be around- 1,350 continuo,is hours pv^r i?rhoo'l year (169 days x 8 Ji9»jV.s 
/.^er day). Both channels are utilised at virtually lOO percent caf-aclty 
-(over 1,?.-^ ' MMurs on A-3). The total supply of ITV over Channels 23.and 



TABLE IV. C 
SURVEY OF PROGRAM VIEWING 



CH/iNNEL 25 



Elementary Programming- 

1 . Sfhedu led Multi- 
Program Series 

2, Scheduled Single- 
Progra.i Specials 

J. Unscheduled ^S,-iicial- 
Roquest Telecasts 

TOTAL ELEMENTARY PROGRAMMING 



No. of 
Hours 



9a: 



5.5 



5.5 

953 



Percent of 
Total 



78% 
.57. 



.5% 

79% 



CHANNEL A- 3 

No, of Percent of 
Hours Total 



320 

0 

47 
167 



27% 

0% 

'_4% 
31% 



Junior/High School 
Programming 

1 . Scheduled Multi- 
Program Series 

2. /Scheduled Single- 
*Progv ?m Specials 

3. Unscheduled Special- 
Request Telecasts 

TOTAL JUNIOR 'HIGH SCHOOL 
- PROGR/\MMING 

GRAND TOTAL 



\ 

\ 

. 2AA 

: 12 

259 
1,212 



20% 

17. 

- r 

21% 
100% 



662 

3R 

13.5 

835 
1,202 



55%. 

3% 

11% 

6J^% 
100% 



Some aggregations based on the above table: 

1, Total Elementary ^Oecasts (both channels) 

2, Total Junior/High S>:hooT telecasts 
(both channels): 

3, 'Total Roth Types of Programming 

(both chaL-.^.c^ls)^ , . 

1. Total Sche uled Multi-Program Series 
•> Tr>t-:5 1 « c;rhoHttl pd Sint^ le-Procram Specials 



l;320 hours 55% of total 



1,094 hours 
2,A1A h.qurs 

^2, 16R .hcfurs 
56'^hours 



A5%. of total 
'100% of fotal 

' ,Q0% of total 
2% of^ total 



Repeated Telecasts of Programs: 

1. Channel 25: A30 hours 367, of nil Channel 25 Telecasts 

2.. Chan:.,el A-3: ' 607 hours 5l7, of all Channel A-3 Tolec.ascs 

Roth Channels: 1,03.7 hours A3% of all Telecasts, both channels ■■ 

WlZ's survey instrument registers quantities of TTV utili^.ation for 
each of the courses, it telecasts. Of the A87,Q87 K-12 students in the . . 
697 schools served by WIZ, 63 percent or 305, <6A weye reported to have viewed ' 
:,t least one of VWIZ's programs a't least once c'uring the school year (Table IVJ 

" 4 

The viowing-atteiidance questions in the 'survey were not articulated ^ , , 
in such a way that the total number of studpnt-contact hours (student- 
■ viewing-hours).can be calculated. ,The*verage elementary series contained " 
20 individual programs of approximately 20-25- minutes in length. The 
average .iunlor. high/high school" series contain ' U.6 programs of approximately 
20 minutes in length. BuC the survey asked only for "the total number of 
students who have viewed at least one program in the miZ series listed..; 
children viewing several series should be counted again for each series." ■ 
lUit, clearly, viewing at least one program in a series does>not entail 
viewing all of the series'" lA. 6 to 20 component programs. 

The composite results of this survey for 1975-76 are contained in 
Table IV. D. ^• 

TABLE • IV . D " 
COMPOSITE SURVEY RESULTS 

1. Per series elementary program: 660,222 viewers 

2.. . Per series jdnior/high program: 258,490 viewers, 

a. Off-the-air, A-3: . , • 15 , 369 , viewers 

b. Off-the-air, '25: ' ^6,2AA viewers . 

c. Copy taped by school: ^ . 137 ,252 viewers ' • 
■ d. •Copy taped by WIZ: ' ; 89,625 viewers 

GRAND TOTAL: . rw^ * 

I 8 O 



918,712 viewers 



•If earh viewer of series viewed exactly one and only one pr ogram 
in each qf the series for which he was counted as a viewer, then the 
numbefs in Table IV. D would 'repre'^ent the total number of students* view- 
ings or s.t udenl-cont ac t- programs from which the total number of student- 
contact-hours, iAO,OOC, can be easily deduced... If, on the other hand, 
each of the viewers that have been counted once for each series did, in 
fact, view every program in ' the series he is correlated with, then, the 
totvil number of student view ings 'would be as in Table IV. E [with equivalent 
sludent-con tact-hours . (sch) in- parentheses ] : • 



TABLE IV. E 
POTENTIAL STUDENT CQNSlS^PTION 



Elementary pro 
Junior/High Sc 



ram view^ 




lool pDXJgram 



V i ew Lugs : 
^ ■ a . Of f-tlnc-a i.r , A-) 
' b. Of f-tiie-air,* 25! 
.c. Copy taped bj school: 
d . ' Copv taped by l^/LZ: 
{;RAND TOTAL: . . 



.13,20A,AAO viewirigs (A, 886, 000 sch) 

3,773,954 viewings (1 , 396 , 000 |ch) 

224, 387 viewin^s '( 83,000* sch> 

.237,162 viewdngs ( 88,000 sch) 

2,003,879 viewings ( 741,000 sch) 

1,308,525 viewings ( 484,0 0 0 sch) 

16,978, 394 viewings ("6 , 282 , 000 ^sch) 



VA/'IZ has since conducted another survey of teachers to determine what 
percentages of the average series different classes of students are exposed 
to. Eight hundred ninety-sL:-: teachers were surveyed with the following 
results: 



565 said their classes watched 90^ percent or More of the programs 
in the average series. ' r 

117 said their classes watched 75-85 percent of the programs in 

the average series. ' . • ' * 

123 said their classes watched 50-74 percent of the programs in 
the average series. 

91 said their classes wa tched 0-49 percent of the programs^in 



• on the basis of these results, it is caUuVted that the average . 
viever watched 82 percent of the pro.rnms In an .ve.ra.e , series . To «et 
Vctual, and not just potential, student viewin.s and student contact 
hours, the numbers in Table IV, E are multipLied by .82 to yield the 
measurements in Table IV. F. i 



TABLE IV. F 
ACTUAL STUDENT ■ CONSUMPTION 



Kleniontary proK.i'ams 

Junior HiRh/Hif;b School programs 

a. Off-the-Air, A-3: 

b. Off-the-Air, Channel ,25: 



Viewings of Copies Taped 
by Schools: 

Viewings of Copies Taped 
bv WIZ: 



G.RAND TOTAL 



Student 
Viewings 

10,827,640 

3,094,6A2 

183,997 

l94-,'473 

1,643,181 

1,072,'99_1 
13,922,283 



Student 
Contact Hours 

4.006,520 

1,144,720 

68,060 

72,160 

607,620 

3 96 . 880 
5,151 ,240 



It should be noted that: these results do not agree with WVIZ's own 
''resui.s which wer^ 39 percent greater than -those presented here. However, 
WVIZ did not supply a new d^ta-base from which to derive the larger 
figures, so Tab e IV. F's estimates mu^t be taken a.s theWst available. _ 
WIZ and EPRC agree abeut Table, I V. D figures,jo the basic discrepancy in 
th6 data-base for the two calculations must concern the figures in Table IV. 
evea though WVIZ management wa.- the original source of Table IV. C. 

. Table IV. F's five million sch actual consumption/utilization quantity 
compares with a supply .meLure of 12,24"o,000 potential classroom contact ' 
hours (pcch). The largeness of this latter number is because there are 
5,000 TVs in Greater Cleveland's public schools. The potential consump- 
LLon vol'ume is A,454,00ol pcch and is high again for the same reason. 



This profile of WTZ's distribution system has concentrated on the'." 
servic.'S it ""teJerommun L(\i tes throtiji^hout its UHF. broadcast aroi , NNif in- 
eluded in the profile is the extension of the broadcasts via scv'mmI out:- 
!"ying. cable systems which bring ITV to 30 elementary schools an.. 12 iunior 
high/high schools' that are beyond the reach of the broadc:asts. i.itth- is • 
known in detail about' these schools scf they were^ ignored in the ann lysis.- 

Of :.;reater significance is the fact that the ITV supply and consump- 
tion profile has not included either the supply information about WIZ's 
(iuhblnp, service or both consumption and supply information about U^I'/'s 
distribution of films to many of the schools in the UHF broadcast area, 

WVIZ dubbed 3,672 elementary progratiis and 4,072 .iuni>r/hij^h proj^rams 
on videotapes in 1975-76 for a ^total of 7,744 dubb.,d copies.; Approximately 
88 percent of these were dubbed on one-half inch videotape^: while the rest 
were dubbed on three-quarter's inch videocasettes . - ' 

• . ■ .-J ' . . 

'These remarks apply equally to WTZ's filth distribution component. 
. ' -J 

It reports that it lends reel-to-reel films to 425 of the 524 elementary" 

schools and to 100 of the 173 junior high/high schools in its service area 

In 1975-76, WIZ delivered' 3,245 titles to the elementary schools meeting-; " 

77 percent of their requests and 4,304 titles to the junior high/high school? 

also meeting 77 percent of their requests/.. These schools-^eneral] v re- 

ce'ived their requested films within seven days of the request datps and 

were allowed to keep the films an average of five days. It is WIZ'^s ■ 

belief that its .general mediated* instruction services will increasingly 

emphasize film distribution because of the popularity of film's large screen 

and because a wider spectrum of courseware is available on film than is r ' 

permitted for broadcasting. ' . ' . ^ 

[t is noteworthy that approximatelv equal numbers (7.5 thousand ) '*of 
films and dubbed videotapes were delivered *to the schools. Unfortunately, 
the obstacles that prcjvented educated speculation about the supply and 



potentiaV cla*5sroom consump t ioai levels of the dubbed' videotapes alSo prc- 
Vi?nts i-(lucated spLa-u l.a t ion about supply and potcntfal classroom r.onsiiinp- 
tion or" the films. Unquestionably, these levels are les-, than half' the 
levels that have bt»en ass 1 gneii ':' to ITV telecasts, but more accurate estimates 
aije not Vsfithin oiir >;rasp. . > , <■ ' '. . 

Start-Up_ Cax^i^ll Costs ITpy ^. . " . \ 

r—-^- V ,■ . • ^ . ^ , . 

VAM//s?'[TFS svstem perfectly exemplifies t he 'ad vantap.es of adding 
^» ' ■ ' . ' • ,rf . 

nic-rowave technology onto ah existing transmissiqn system. ^ The 300 ^'oot 

r.(nsfi'r, usual ly an expensive component of .the t ransmiss i on sysr.em, was ^ 
vvAdv available for WTZ use on a cost-^^ree quid pro quo 'basis . :The^ 
mult ipU— channel antenna installed c*n this tower costs /J>16 , 000 . ^ Jt re- 
c.-ived four ITFS'.si :j;nals (F.-l, E--2, F.-3V-fland . E-4) from WIZ.'s studio 3.3 
miles away and they are .converted to A-3, C-1 , 0-2, and C~4.* The four 
do«rn-coiwerters cost $2,500 and the transmission lines also cost S2,500. 
The-transnjitt-ers cons 1 1 1 uted the chitff cost:. $80,000 (1^20,000 per.channeU. 
Ihe final expenditure at this station was JllO, 000 for the ' ins talla tion . 
of thL- foregoing equipment. All together, these costs fo^ adding-on the 
■ ITFS t ransmiss i.AU equipment at this sta t i on to ta led ?11K000. 

^ >^ • . ^ ' * » 

The other start-up capital costs, .for the ITFS system, were iin..arreu 
at WVlZ's Channel 25 central facility. These costs came: to about.^ $80,000 
for an ITFS transmission system. The grand total for start-up capital 
expenditures was •$ 190,000^1 

.• ■ ^ ' " ' ✓ ^* ,- ... 

The recopt ion. equipment at the 103 junior high/higl: schools, and 35 
elementary^ schools averaged $1,500 including classroom wiring costs. This ^; 
number is low because only .2.5 rooms^were wired on the average; tjiis 'is ^ 
consistent with tiie facts tiiat (a) ^wealthier ITFS schools intended to use 
it„m.ainly for 6ff~che~air recording purposes, and Cb). the inner citycschoo.l 
strove to keep l:iieir cosrs down to a bare minimum^. Sp the reeeptixin side 
of the add-on ITFS system. rest about as mu-rTKas the transmission eide, 
namely ..$207,000. . .. \ : \ ^ 



/.'^Tb.o combined transmission and recept ion' stari.-up\ca 

for pu-h4<c school ItFS came to $400,000, or about ?|,900 

If this, ifs i^mortized over 15 years, it ainouTits to $ 

pe}r year. :^<:J 



Tliese' and other important piroportiOna I amortized co 
capital investment: in tlie_ ITFS conveyance system are sum 
(Table. LV. G) . 

TABLE "IV. G ' 
ITFS; START-UP tAPiXAL COSTS 



I. 
■2«. 
3. 



PfM* year nmount 

Pi^r student (120,000 students) 

Per ITV Viewinpi i^tudent , 
CibvTOO ino815 wired .'lass- ^ 
r.)oms) ' ' ^ ■ 

^^'r■ school ( 1 38. \rFS sites) 



■TransTn|Lss Ion 
Cosks^^ 
'Amortized . 
. . Over 
15 Y ea y.s ' 

' ; $12,667 

■$ .lit. 



Pur -student contact hpur 

((lOO;,OGO.SCh) 

• Per sepply po ten 7' ial class- 
room consumpt io'n/ hgur 
(980,000 pcrh) / . 

Per po t en t in 1 c |li ns'vmp t i o n 
peril .(5\0,.000 p;cch) 



Recep t 
Cost; 
Amo r t i : 
' Over 
15 Yea 

$14, ,001 
' $ ■ . 1. 



$ 


.35 


' s. 


.3 


$ 






10 


$ 


.02 


$ ■ 


.0 










$ 


.01 




.0 


$ 


.02 


s 


.0 



-discount rate has been taken account in' these ca^ 



Th«' numbers in"-par en theses,^ in Table IV. G are based 
•jectured. data as on hard 'i&lata since WIZ has supplied th 
onl y s V !^ t em-w i l\ e. c ompo s i r a a ns we r s to its s n r vey a nd s in 
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ment coses. jlls euu^^ciLxv^iax v^*..-^^ -w. - -r -- 

asts of each program provide the scheduling flexil 
lucationalLy desirable but uneconomical In an expei 

LTFS' chief competitors are the off-the-ai'Y video 
)ed-videolaped-copies distribution modes which are 
[FS as far as scheduling flexibility and cohvenien 
Latter, two modes are ^expensive since off-the-air r 
-ast threeVTRs at each site (for record, playback 
the' shipment of videotaped copies requires at: leas 
back and back-up functions) plus centralized dubbi 
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^ \ 

exibili.y that would 
ixpensive UHF system. 

.deotaping and the 
are obviously superior 
lience go. However-, 
Lr 'recording 'requires 
5ack and back-up functions 
Least two VTRs (for 
jbbing and shipping costs. 



1 I 



, li i M r i : f i :u: 



■ r t ^ 



i p. i L i • 



■ ;■ i r :• ^ ill; ! 



> vu.'i.i i .t I L' J i p.s t. r m-/ t; i v^n t\^ar ^rv/.t rr.- \ r. 

* I p iM fans a J -'^ pt- t a ' va*a : : 
p.aa-oat , ar r-.ni^ ai io. a;. ^: :ov i 

t , t .v.v, kM ra t'H t , >v » - a '. i * a* : ru- : a. - ".^ ' ' ' < 
:v^r.'L-a* went. r-M" :a^' . • , n i : : i ■ ai a* 



a* I : ■. [ I 
/aa.- •; 'a- 

:a ;ai u! t a:" .a.ir ia^ v : 
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Altogether, ^hese programs account for only 18 percent ol' WVIZ^s 
celfcasls during the school ye .ir . We have obtained detailed program- 
bv-program information abiMii onlv the junior l\igh/high SiMu'ol progr^^'ims 
WVIX. .iii'fvl, hut this Lniori'intion mav be t ran^; f crab K' to grades K-h as 
\v\. 1. 1 . 

Ml!. -I": of ai ipi I r^'d-ouL-ot -housr s<m: i rs , were made available to WV f 7. 

.It n ^- .'iiargi' (v^'-'a tli*' i)hio Stuo ni-par tintait: of (Uk. i i on . Onlv tlu'«'o st^rit'S 
\ . fi' ir.iS'.-d. -.'.Ir'^alv i"ror: r ..nnnuM-(* 1 a 1 veniio-rs f.cM' a ..otal ot !^l,-wn. 

:v-sib'S St ii< W-y :{:'ir.u.'V\t ot !:dvieatLon, the slhumuI maior Sii\;r./o n\ 

prw.'iMins V.'\'!;:'s (n>-!i ;vts: rodu' • t i ons . Sinco tlieso are compK'iolv naid 

,,n t hv hii li',cts for t hi' year in whirdi thev v;ere produrod, Lhi'ir 
.'iv;t: ; not int'lud^'d \:\ ih^r l'')7')-"*^ budgt:>t. 



tTiP i 



fi\a' p'Ts.^v.s for I lio [uiri^os^' cf providing' ITV ut i i i ".a t i c^i 



r\' 1 



to th..' ^:r-.MLfr- ri"Vriand. SiiKHils. IduM r tasks Lmlndo v i s i t i rp 



si!i(M>]s t-VL'tv v. \r tn -,uhrr ipfornalion abont proy^ram p(^p\ilaritv .nul ahout 
th.- .:dvauiavp.'s .Hui drawba..'ks o\ the dilferent eonvt'vanoe modes and to in- 
lorm sch-.>ol staffs ahonr new coursewart^ possibilities and ofterin:.vs. 
A = to. other , Uri:'. siwnt .\hn\\i S125,00O r.n ♦ hrsc utili7ati(Mi lotiviries. 
•If ti.is imr^nnt, s")'^,i)(^n v;ent fnr staff salaries and Si"i,nOO went tor 

.Is for Lhv.' rrv pr(^p.r-ims th.it wk-vv telecast. 

V:Vi::'s bud^'et is cyrr>M\[uy^'C diff iciilt t(^ analv:'e sinoe most of its 
lin. itens identiiv .M^sts shared, bv both CilF and ITFS services. Table 
IV. i bre'iks out 1 // s "inui r.^-'t as it was reported to u.s, 

ihis sMia is ^^71, np ai>oaL percent of v;V[Z's total ope rati oua 1 

|,nd,:. t o:' nillion. Tiw Pi p./ret-nt not aeoo,-it(>d U^r Ip^re is attribute 

to IZ's ..'VouiM.' puhlie tel.'vi'won brtepioas t, i ny^ t homos in nreat^M" 
Ciev, land. . 
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1, Courseware 

2. Engineering 

]. Utilization Salaries 

4. Printed Materials 

D. Other 









Per Student 










Per 


Per ITV 


Contact 


IT 1 lUi 


rer iiiin 




Amouiit 


Student 


Student 




SlJP£lj'' 


Consumption^ 


Total 


$299,800 


$0.62^ 


$0.98 ' 


$0,058 


■ $0,025 


$0.06] 


377, 


$i]2,890 


$0.35 


$0.56 


$0,034 


$0.02 


$0,038 


2i:( ■ 


$ 35,000 


$0.11 


$0.18 


$0,011 


$0,005 


; $0,012 ■ 


n 


$ 30,240 


$0.06 


$0.10 


$0,006. 


$0,003 


$0,007 


ki 


$255,5^1 






$0,050 


$0.02 


■ $0.06 


311 



TOTAL 



$813,4/1 •■■$1.6) $2,66 



$0.16 



$0,066 $0.18 



lOOZ 



\u\ potential supply (Potential Classroom Consumption): 12,240,000 pccli 
Total potential consumption (Potential Classroom Consumption): 4,45i,0O0 pcch 



Total Actual Consumption: 



5, 151 ,240 sell 
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Silu.'e, as wc sav/ befuro, expenditures for courseware amounted t.o 
$299,HfnU tlioy a.Hxniattd .for 37, percent of this mediated instruction 
vKJtlav. inc ne:-.t iar,',u-sL item '(21 percent) is the $1.72,89(3 attributed 
to "en;.; ineering . " j 

The tinal si^;nificant quantity in this U^'IZ eduoat i^ona .1 builget is 
50 percc-nt of [he "mana,4;ement" and "^i,cueral and administrative" boxes 
wi.ich e.r.no to SlO(),153 or p percent of the echic.it ional operations l)udget. 

; 
/ 

0:k' final )-eniark abi/ut :\ spec ial . operat ional cost, WViZ*s dubbing 
s 'J r V i e . In 1 / 1 , V,'\' 1 Z fC \' i • o \\t t h l- ( 'a da e i* s ' s' e 1 c iiu - 1 r y S y s t. em wh i < ■ h 
otiablcd engintrers remotely signal^ .ind activate special VTRs In 

s.'iioolh for rec(U^din>; c/opies on tape between 12 a.m. and 8 a.m. over 
^Cii.ainL-l 25. Censamers ' 1 iked the fact tiiat their special requests could 
be :nc>v within 24 hour^ on VTKs they leased from WIZ for :?200 p.er year. 

Howcv'or, WVi:Z found tliat it had to pay fur three highly trained 
and hii;'n cost en:.;iTieprs to operate the expensive and complicated telemetrv 
system. ihe system'/s volume capacity was inadequate for tlie demand fer- 
tile service and tiie/ engineers had to work overtime (and be paid for it) 
on weekends. Hecatise of the high salary costs, WIZ decided it would 
either h.ive to cha/ge schools for this service or have to move t^.' a 
central i/.ed du'abinl; and mailing system. I'he schools decid(-d that the 
advantage of iinmea late dc-l ivery was not worth tiie cost. ihe dubbing 
s\sten v^as built Li 1972-73 at a capital cost of S30,Of)(;, less ? w the 
prici-^ tor Mie L'uJineers f(M' one year. 



At present. |a staff of two relatively unskilled persons c^pcratrs tl'r 
dubbinv; equipmenjt In a small room at ^^^IZ at a labor cost of only $].(\00{) 
Output is around! 8,000 dubi:)ings per school year (three per hour on each 
of three machines operat(.'d by two persons) so tiie lalM.)r cost lor the serv 
which is the main cost, is oaly $1.25 per dubbing. if the $30,000 capita 
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1.9 3 



\ 



Lnves.:n,ont is .morri.ed over 10 venrs. thon it nr.. unt s \about ^O.AO n.r 
Jubbinp. So rh. total c..t oor Jubbin>i is und.r ^..:.nO andVohablv .lo.<- 



\ ■ 
\ 

\ 
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lASL STllIV. \' 
INSTRUCTIONAL RESOURCE CENTER 
. SCHOOL BOARD, OF WASHINGTON COUNTY, MARYLAND 
1L\OER?TOWN, >L\KYLAND 

Ovorvi-ov; 

Afcer 20 vears of e'xper iLMice wiLh intensively used ITV, the HagerHtown 
svst;.'!;! has radically altered its educational piii .1 o.sophv . It has- shifted 
awav ironi a cent ral ly-f^a L i-r i ! -d ■■ i ; ins t r uc t i on approach that tn a lari^e 
\-v;.-r. icndv-d to replace* student and teacher instruction in the c'lassrt\oni. 
it; has instead embraced the conc:ept of classroom-controlled individualized, 
j ea rn ip-v*; . 

Centrali:^ed , cabled, and intensive ITV.. is iL;ivin^; way to (1) dul^hed- 
videotapes bicycled from school to sch'ool, and (2) reel-to-reel films, 
■ f i Ini-str ips , slides, overhead-projector transparencies, and other venerable" 
but more individualized models of mediated instruction. 

Fn sum, Hagerstown is opting fo_r s.chool-controll«'d mediated ins true tit^n 
tliai teachers and students can get their hands on, and ay.ainst central] y 
rolled ! d i si r i iMii i on (see Table V.A) . 



Foreword 



Sincti Its inception some IS years ago, much has been written about 
Hagerst-n^-a] ,a\s a'nuniel of the intensive Lise of instructional television, on 
a mui^t i-scho"ol region-wide basis. These studies have plotted this system's 
histcn'ical development, analyzed its educational impacts on res iden t s t uden t s , 
.-scrutinized its ^:osts, cstimafed the. costs and benefits of in tens i ve ITV , 
and extrapolated recommenda t ion.s ' to benefit future intensive ITV systems. 

This case studv does not re(^apl tula to these studies, nor does it 
,.)urport to examine comprehensively the range of fac-tors examined by those 
studies. As indicated in the introduction to this study, only a narrow rangr of 
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piuMiomona are .focusiHl on, i nc: Liid i iig systc?m c()^;t.s and conveyance (. eeh no l.oj.',v . 

( \y i >j4^r aj) 1 \ i cn 1. I * e i U" ii re s ' , 

rhe sh:\pe of Wasliington County bears a s t r i ki njj; • resembiance to that 
oi the State of Maryland i-tself. It has an area of AbS .scjuare miles and^ 
a population of 104,00 person.s. The student po.pu.laticMi i.n the county Vs 
seho«W. .svsieni is about .!1,500, with a student densilv of 46 'st-ndenLs per 
s(inare mile. Below is a map which displays the_ deve loj^ment of t.iic svsrr'iii. 

IiK- "Magerstown" system serves 37 elementary schools, and 13 middle and 
hic/n sciiooJs in the County, for a total of 52 1 i'V receivinp, sites. Tlie 
number of elementary ITV classrooms is 5,19, while the number of middle and 
hL^;.b school rooms is 710, yielding classroom densities of i.l elemenlarv 
rooms per square^ mile and 1.5 secondary roc^ms per square mile. TTV rooms 
[)er scjuare mile over-all number is 2.6. Classroom agj.;rega t ion levels for the 
sysLem are 14 per elementary school, 47 per middle/high school, and :'4 per 
school over-all. 

Table V . P, summarizes the geographical features of Washington Ccu*:>i 

Tile riV ctMn'eyance''-svs tern that has. been used since 195b is unique^ amon^ 
all tiie systems looked at in. this study. It consists of i>>pre than 115" miles 
of simplified coaxial cable dc^vbloped by the Chesapeake and Potomac Teh^plione 
Company (CtiP ) , w i l b t eciin ica 1 advic'(>.from Boll I.ab.-jra t (U" i <'s . Up until 197r-^-7 
lht\ cable has carried 6 c'nanncds solely'^for IfV ptirpos^^s; tvo of. tbest- will 
henceforth be i. imi na L tni . ^ ^ 

riie hub cf r' e svstem is tKe Instructional Kesc>ur<;c^s Center (IKC)' 
in Hagerstcwn, w-iic:., in 1975-76, transmitted to eleme^'.ary schools over 
channc:''„>. 2, 4, aad 6; to middle^ scfiools over 1\ , 6, and 7., and to hir.h 
schools over 2, 6, , .tnd 11. The I F<C has -i two-way link with the Marv l/md 
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CASCADE'' 

PARAMOUNT IeuersbURG 

SEE INSERT UgREENSBDRG 
\, -FOUNTAIN DALE / / 



MAUGANSVILLE 



- \\ ! ■'^Vr .ur^' /'CHFWSVILLF/SMITHSBUR6 
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HAGERSTOWN H 



fwiLLIAMSPORT 



FUNKSTOWN /' 



BOARD OF EDUCATION 

CLOSED CIRCUIT 
TELEVISION. SYSTEM 
WASHINGTON COUNTY 
MARYLAND 



LEGEND; 



— FIRST PHASE 1956-57 

SECOND PHASE 1957-58 

-—THIRD PHASE 1958-61' 

— FOURTH PHASE^63' . 

• ELEMENTARY SCHOOL 
A JR. HIGH SCHOOL 

• SENIOR HIGH SCHOOL 
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\down5ville\ m^lena 

fairplay \ / 

/boonsboro 
/keeoysville 

c \ 

SHARP5BUR6 



iGANjpLEASANT 
* VALLEY 



WASHINGTON COUNTY 



TABLE V.B' 



GEOCRAPlllCAI. FKATIJKI-S 



1. Area (square miles) 468 

2. Student population 21,500 

3. Number of reception sites 52 

4. Number of ITV classrooms 1,229 

5. Number of rooms per school 24 

6. Number bjf students per school 413 

7. Number of schools per square mile .1 

8. Number of students per square mile 46 

9. Numbej: of rooms per square mile 2.6 

'10. Lease costs for transmission/reception 

system, 1975-76 - $183,8/7 

a. per square mile ^ 393 

b. per school $i 3,536 

c. per classroom $ 150 

d. . per student . $ 9 



t 
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State Department Kduc^iu ion Om\i) via the Maryland C.vinor for Public 
Hroadrastin;; in Owia.'.s Mills fr.-m which the IRC rc-crivos and retransmits 
about r:. luHU-s .)f irV per weok. Al t bouj' b ' t liese pro,',ranis aro brcadcasi 
.>v>.r li.r ila,>M-sL.>wn i>ul)li>- TV llill' station, tlR' billy terrain in t 1r' Conuiy 
;)r.-v..nts tiu' latter i rnm n.Mc'liini; tbe t);it 1 y i ni', scIiodIs; hence, the need to 
retr ni ;rut the MDub's pr..v;rain.s over enable. Tlie 1 KC is eap;d>le of i rans- 
;nit!in/, downstatc^ into the state>-wide Maryland network and does Qceasionally 
:,roa.ie-.st co-mum i I y-orie- ted prov-.ranis over the llai;erKtown I'ldilic TV citation. 

l:i r-'-',ifd Lo"'tia il 1 rV I raiisiiiisslon r:ipcM-iiv, tho lU^.'s tv|Mv;il icUuast 
; .j.i. 1.1-.IS ' \\-\:\ a.m. Lo almost '\:00 p.m. A^;.suin i nv. .'i 3- 

^. i,... 1 v.MT, tiu- svsu-:'i's t>-,li:intu-L c.ipariLy is 1 iu' r t o r c (7 lirs. x I/O days :•: 
M r"ia'an..!N; /,,l^a) ^ >ii I in u'.nis hoars. 

\R(: rop'>rts Liiat, in l';)73-7(), it t:.-U-oast 13 . « 1 . 'nR-ii L a rv sorios 
M.i'/ia-. :ai av-ra>;o of projrrarns por sorios. Kach pro^^ram was cabhaast in 
;...ir a i Moroni t. i:nc-s 1 oL s tMi t ho avora^^o. Sinco Lho avoraj^o pvos^jruv, laslod 
.il»:M'io.;i:nat..-l v Ji) iniiuitos, L-lomoiiLarv sohool LraiisniLss ions equallod llio 
i v.i 1 .OIL ot (0[}tinu')as hours lor t ho v/hnlo soiioal vo/ir. 

in Mr/:)-76, it)..' liu: lolooast 1 2 .iii idd 1 o/h L^ii sohool sorios having*, an 
.iw,>r,:., oi jo proi'.rims por sorios, oaoh o{' which was r o t r ansm i 1 1 od an avora^'o 
-o; i Umios. Sino.' t iir avora.',c pi-^/^rani lasLod a pprny. i ina I o I y M) niinntos, middle 
iii.-ii srhool t ransniiss ii.Mis also totaled about 900 continuous hours for tho^ 
who It- school ;.(.-:ir. 

scin-dulod iransr, issi(Mis Loy_'.otiu-r tolali'd c(uUinnnus luMirs, 

:,>r .oil'.' .!t.'. '>l till- /',0')() hour n pac i t y . 

I;.,, "x^t.-ut io i -Lossri'iM-i o(uUact hour" volumo.was sli^'.htly iuor.- than 
1 J 1)0 / 1 ."-irMa. .i r V : ^m)(j hours x > J 'i , r(M)nis , -l- m uid 1 o/h i c,h : 'K)() .iuMi/s k 

; ) f) v..'M'i ; ) . < 
s 

].;,'nle V.i: .Mimniari M. li'V/c n, L ova, ITV ciiMciiv and cipacilv allocation 
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TAHLK V.r, 

CA'.'ACrrV ANP CAPACrrV AI.IJ^CATION : ITV 



A: 1975-70 Actual Il'V Capacity 
Ln C(,M;t inuoLis hours 

H: 1975-7^) Actual IIV Util- 
isation 

C: Schedultid (HrijdnaL ITV 
Trans mi S5> ions 

1): Scheduled Kepititions of 
0 r i i n < j I l r a n s mi s s ion s 

E: Unscheduled Tr.ansnri ssion^ 



Total 

Number 

of 

Mourj^ 



B: liti.l- C: Sche- D; Sche- 

i^ation duled duled ■ 

as % Originals Repeti. 

of a.s % of as % of 



7,000 27% hi 

1,870 lOO:^. 24% 

A^)0 X 100% 

1,3 50 X X 

70 X X 



19% 
72% 

n • a . 

100% 
X 



E: Un- 
scheduled 
Transm. 

as % of 



1% 

A% 

n .a . 

n . a » 

100% 



V')i.!:Mi': or ';if;vi{;i: < :;h Pdiruiiai cnnsumiM loiu : :!9H, ()()() pccii 

pMi:-;:: 1 I-M. (:;>::;;IIMP riON: (!-S i'oU-utial r.l.ni.unipt ion.) : 1 , Of^A , OOO i^ccli 
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GivtMi HagorsLown's reputiaLlon as tlio classic-il case of intensive ITV 
distribution and iisi', this low ITV transmission c.ai)acLty ut ill /ia t ion ratu is 
both ri'.uiarkable and unoxpoc tt^d . It has no doubt been one of the reasons 
tor- the elmination of 2 channels (9 and 11), after 1976. 

This siiift|from t:entrally-i:ontrolled distribution has resnlte(.l in r. 
reduction of the number of i'lours per week of ITV exposure, for those 
stuch'nts who riH'.eive any ITV at all. (This does not necesarily mean that 
t!iL' toLal number o1 student rontact hours in the whoU- system has diminished 
si[)r,.- some students may now l)e exposed to ITV wlio wou.ld noL liave been 
undL'r tlie traditional philosophy.) 

The shift has also resulted in a move toward tlie b i rye 1 i n^ o.f video- 
tapes and videocassettes whose playbacks can be controlled inside the 
school. (Kor instance, the teacher can not only control the time char inr, the 
day and the time durinj- tlie class-period at which' the rape is plaved, bui 
can also interrupt, skip over, or re-order tlie sequenee or portions of the 
program in a way that more closely resembles student classroom exposure 
to a t extbook . ) ■ , ■ 

And finally, the shift in j)h i J os(M-'bical stance has also resu.ted in a 
move away from TIV in general, to the more venerable audio-visual techno- 
logies that are less modern and sophisticated but are also more easily used 
and controlled by students and teachers; technologies such as 16mm reel-to- 
reel f^ilrn, Super-8 film, film-strips, slides, and various transparency 
technologies. The IRC reports that the move to smaller classroom technology 
lias been inspired as much by teacher-student demand, as by economy drives 
by the County School Board. 

■fhe IRC's view is that each kind of technology should be used to do • 
what It does best and that no technology can substitute for active student 
participation in the lt.*arning process through interactions with the 
teacher and otlier t ud.uiL s . TV and other media are more sli.ir])Iv defined as 
learning enhancers that are not genuinely essential to .idequate learnini^,. 
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The only exceptions to tlus policy are cases in which ITV is much 
more cost-effective than paying for classroom talent. One exception is usinp, 
highlv specialized ITV talent, plus classroom teachers who can teach in 
more than one suhject area, instead of highly specialized art and music 
teachers for each of the sf-hools in the system. 

The IRC has launched a project that will almost completely transform 
the County *s ITV conveyance system by replacing coaxial cable transm.issions 
with shipments to schools of dubbed videocassettes . Di f ferent segment s - of 
the CountyVs cable system will be sequentially phased out until only Hagers- 
town itself will be distributing ITV via cable. Each school in a segment ■ 
be\ng phased out. will be simultaneously equipped witli facilities for 
playing videocassettes over its own internal closed-circuit system that 
reaches every classroqm in the school. 

This plan will be implemented in fiv* stages from 1976 to 1981. Lqulp- 
ping the schools for videocassette playback mode will be financed from 
savings from reductions of the cable lease with C&P . The savings will he 
reallocated to coyer costs for (1) a gradual conversion from black and 
white to color, and (2) the installation of videocassette recorders and other 
headend hardware in each school* s ITV center. 

The 15 middle/high schools are already outfitted for dubbed videoca:- se t te 
reception and, in- 1975-76, were shipped over 1,000 dubbed copies of pro- 
grams that were also concurrently telecast over the cable system. I*he 
IRC plans to bicycle 2,160 dubbed cassettes to certain recently equipped 
elementary schools during 1976-77. A total of 1,350 blank tapes are 
currently in use for this purpose, a quantity IRC believes to be adequate for 
. future needs. 

Film materials of all types and transparency teclinology have the advan- 
tage over even the internal school, distribution of ITV of being au tonomtuis 1 y 
usable the classroom by teachers and students. As it is unlikely that 
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t;u. LRC will be able to afford a videoc.issec^e recorder for every ITV 
classroom, :.hi.. .ulvancagc of non-ITV materials should continue into . ae fore- 
_.,,nbU. future. But perhaps the ;-reatest advantage of non-ITV over ITV 
forms of ru.diated instruct ion is that many ^programs on fi l.n are prevented 
fvora hein;; deliver..! via ITV video bv royalty ri;,l>t restrictions. rf 
,h,.,-. ...vr. en.u.^n ...pies of eaei> film title on hand in this system, tlu-re is 
no -luestior. that film would be overwhelmingly preferred to LTV if only l>oeaus. 
Cn. e:.;pansive .election of programs afforded in ti>e film lormat. 

rn„. iKCm.t over 52.10 requests for film materials ia 1975-76 (257h.fro,n 
..K.:.entarv sehoels, ib55 from middle/high schools). The.lRC's reel-to-reel 
film library possesses abouc 1000 elementary level titles and the film-strip 
lii,r...rv ahont M30 elementarv level titles; it also possesses about 500 of 

,vpe for middle/'aigh school students. The IRC expects to expand this 
,,n,..,.iea from 20 to 50 percent in tl>e very near future. 

l;,.otiH.r .-ase studies, it '..as noted that rarely have the systems 

cd hc.-n able 
Lhrir s. heols. ilagerstown is. no except Len 



.-auai.d hc...n able to supply anv data on ITV consumption and utilixat.nn .n 



There are, however, ijndieatLons oi: a shift in teacher ,,n,i Mudoni nedta 
,K.;uand. l^or instance, the 1 iiC has had to move its graphics department's 
activities away from fain' ica t ing f i Im and other mater la Is for use in ITV 
product io.ns to meeting requests from teachers for these items for direct use 
in their classroo:.s. Previously, 907. of this department's output went for 
ITV production support. Presently, 75/ of the output is used in classrooms. 



A >om-;.arable uncertalntv surrounds the available indicators o !. non- 
service volume. In the case of ITV itMs known how many hours 

; inanv cLnssrooms rould receive ar.d 
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ITV ii their IV sets were turned on. Roughly analogous data are 
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avnilablo lot f i Ipi buL not in a form that lends itself to developing n 
meanii\^;fu.l moasurji^ oi' ''potential classroom contact lunir*' volume. 

The LKC shipped and Loaned ^ibout 6,000 iilni items to schools In i^.r/5-7b. 
It eslLinntt.-s thatj the typical, l:om was shown an average of three times. 
duri.ag each l^au iiH' i ^-^^l ^'i tocal actu al consumpt i (.n\ estimate of 18,000 



actual classrcM^m- 
t n l»as«:' this 3 . 1 
hi^w tile J^^^njti_iij 
s ince the i terns a 
loaned Item to hi 



coatact-hours . :kit the IRC har. r.o hard evidence on v;h.ich 
rat io between showings and J oans. It is_even less clear 

consumption ^ate of film materials should be estimated 
re loaned lo each school for a period long enough for each 
shown 24 or more times per loan^- period . This would provide' 
an annual potent i{al consun^.p t icn estimate of, say, 250,000 potential- 
c lassroora-eontacti-lunirs to compare with the ITV potential consumption 
estimate, but i.t lis not obvious whether such a comparison could be very meaning- 
f 1.1 1 ■ o r., use 1 u L . 

Pe-rhaps these problems can be Ignored since the most important aspects' 
of the Hagerstown system are tlu^ sweeping changes it is now undergoing that 
are transforming it Into a radically new type of system; Not only iias^the T l^C 

llmi-n.ited two of its six transmission channels, but it is aJso rerlucing the 
number o\' courses that are produced tn-house every year and is . increasing 
the proportion, of its transmissions that are originated by the Maryland 
State Di'partment of F.ducation. 

I.n the J9hO's, the IRC telecast only "Live" c lassrbom- 1 ike ]n-(^grams, all 
ol v;inch were produced "in-house" using outstanding resident teachers. Kor 
I^j76-77 , there are no "live" telecasts and, except for art and music programs 
designed for different grade levels telecast from 2 to 8 times a montli, the 
IRC ir^ telecasting only b series that have been produced "In-house." Its 
major p^..njuction goal now is to r c»p roth ic(^ older 1^1. 'irk and while progi%'i!'is in 
color. ihe rest f the schedule is filled with 2 2 . sor i es/mi n i-se r ios 
originating from the MI)0K. So, except mainly for art and music, the 
transmission cnnipnn(.'nt of this system is becoming, largely an ITV red i s t r { Imi t i on 
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arm -of the MarylaU Public TV Network. It should be noted, however, that 
Che IKC re.sc-hedules and repents most of the Stnte programs, so it is not 
merelv an extension of the State system. 



Co.--.t.s 



" Of ^.reatest interest to many readers are Che changes in the system's 
r-inam-ial picture hruught about by the policy' changes 'that have been discnssed 
Some .cost data- have been unobtainable either because they were video costs, ' 
but nut isolated as such in the 1 HC budget, or because they Were more general 
its, but not isolated as such. in the Washington County School i'.oard 



•.niMli.i . OS 

b'Ki,..-l 



IW.Llding rentals, costs for telephone and other communications, and 
.,osts for utilities are examples of the lat ter ..since the IRC shares its 
phvsical plant with other School Hoard -departments .. Similarly, salary and 
porsoanel compensation data w.r. not clearly attributable to the ITV component 
of the -[RC operations. since most of the 1 RC staff perform functions related 
to the acquisition, production, storage, _or distribution of film and otlier 
media materials as well as of LTV. Where possible, we have estimated the 
,,rop..rrions ol these costs that can be attributed tc the ITV component. 

■ lite data that have t.een acquired are interesting vinltheir own righ.L 
even though they do' not toge'ther provide an exhaustively complete' 
picture. Table >V. A outlines the IRC's 5-year plan to transform the 
traditional conveyance system from transmission to shipments of dubbed tapes. 
The second column in Tabic V.A concerns ITV ^distribution costs and indicates 
rates vhat'lRC did pay in 1976, and wo_uliLJHiY£ P'^^'l ^'^ ■^'''^^h succeeding year . 
■from 1977-82, to Chesapea.ke and Potomac Telephone Company for leasing its " 
cable lines. The second row of the fourth column represents savings earned 
from eliminating channels 9 and 11, reducing the total number of transmission 
. channels from (> to 4. The Phase V 524,907.05 in the f i f th . co lumn , Is t^e 
...I..,.,,.... fe.u..i:or the. .remaining cable lines used only in Hagerstown itself. The 
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HevL'iU-h column imlicaCL'S annual expend i Carets fiir cniu i ppinj; scliools wich hoad- 
.ends tor their autonomous internal c i osu'd-.: i rr n i t . tl i r Lbu t i on .systems that 
will playback tapes S'nipped to then from the I KC . T\u: eit'ditih column intlicates 
tlie Si-;(),000 evpenditure for converting', th.e system from b i ack-and-wli i t e to 
color. 

Missing from Tabit^ V.A are expenditures for the equipment, tapes, labor, 
and shippin^;/bicycllni; chart;es to be- incurred by the new dubbed-tape shipment 
syste.m that will replace cable delivery in most of the county. The i.RC 
i;xp<-'rts that these will not be countable as extra add-on costs to tlui whole 
systt'm, as the tapus and dubbing; equipment were already in use in the 
transmiss i(^n svstem and the increase in dubbin^^-shippinp, labor wil l be 
matched by deereases in transmission-related labor. V 

The most salient and rema rkable feature of this plan is that, simplv liy 
ri(hiein-, lon^-lino" transmission charges, the Hagerstown system will be able 
to ; av for both (I) the conversion f rom black-and-white to color, and (,!) the 
instal l.it ion of ail internal distribution equipment at all the schools to b..' 
served by the new dnhbed-tape bieycli.n^; system. 

i-*i'.rure A depiets the reductions in e^xpend i tares ftir programming; taltMit 
from 1.9/3 to 1477. It is expeeted that this trend will level oft' after 
1<)7/, r'ne I KC believes now that repeated uses of taped high-qua 1 ity prt^grams 
* are mi>re educationally worthwhile than single-use "live" programs. Inter- 
vi^eWL-d produLtlon staff say "that it now takes only one year to generate^ a 
semester nwirse tiMt has "all tiie bn;;s worked out of it'.V ,K 
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$400,000. 

.$350,000. 
$300,000. 

$250,000. 

$200,000. 
$1-50,000. 
$100,000. 
$ 50,000. 

0 



TEjLEVISION TEACHER'S SALARIES 

Number of Teachers 
25 14 11 7 

a973/74') a974/75') (1975/76) (1976/77^ 




$345,625. $215,045. $177,120. $100,000. 

^ _ Approx. 
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The total ''IRC Capital Outlays Budget" came to $59,000. It will be 
assumed here that this 197 6-77 total isr^7% larger than the 1975-76 total 
for the same items making the latter about $55,000. ITV's share would then 
be around $14,000. 

The IRC^s "Instructional Resources Center Budget" for 1976-76 totaled 
$125,741, This expenditure was for the mater ials , not the capital equipment, 
needed for producing and distributing ITV, A-V, and printed products. • ITV' s 
share of this expenditure is estimated by this writer to have been $52,500. 

Otiier costs reported by the IRC but not included in either of the above 
budgets a r e summa r i /. ed L n Ta b 1 e V . D , 
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TABLE V.D 



EXPENDITURES 



The original capital expenditures for the conveyance system in the county 
twenty years r.^o were auite high largely because large-scale closed-circuit ITV 
was a technological novefty. Since these capital outlays could have only historical 
interest and could not meaningfully compared to the other systems studied here, 
they are omraitted. •. 

The only capital expenditure over the past, few years that should be mentioned 

here is the IRC film library's purchase of $433,000 worth of reel-to-reel 

films, film-strips, and sli,des. All other expenditures included in this table 
occurred iu 1975-76. \ 



Cost per 
Student 



Cost per Cost per Percentage 
PCCH PCCH of Total 

Supply Consumption 1975-76 Costs 



I. ' COSTS ASSOCIATED WITH 
THE COMVEYAI^CE SYSTEM 

1. C&P Cable Lease 

2. ITV Engineering 
Personnel Salaries 

3. ITVis Share of the 
IRC Capital Outlays 



$183,000 $ 8.55 
63,600 2.96 



14,000 



.65 



TOTAL CONVEYANCE-RELATED $260,600 $12.12 



8C 

3C' 

lie 



17c. 

6C 

2C 
25c 



28% 

10% 

2% 
40% 



II. COSTS ASSOCIATED WITH 
PRODUCTION 

1. TV Teacher Salaries 

2. TV Dlr(?ctors and 
other Personnel . 
Salaries 

3. ITV's Share of the 
IRC Materials Outlays 

TOTAL PRODUCTION-RELATED 



$177,120 $ 8.24 



$115,6.49 

$ 52,550 
$345,319 



5.38 

2.44 
$16.06 



8 c 
5C 

15c 



17c 

lie 

5C 
33c 



27% 

18% 

8% 

53% 



III. COSTS ASSOCIATED VHITH 
OTHER ITEMS 

1. ITV Administration 
Salaries 

2. Printing and 
Publications 

3. Travel 

4. Library (non-print) 

TOTAL OTHER 

TOTAL OPERATION? COSTS 



$ 35,478 $ 1.65 



5,000 
3,500 
2,000 



$ 45,978 

$633,000 



.23 
.17 
.09 



$ 2.14 
$30.37 



2c 



2C 
28c 



3c 



4C 
61c 



5% 

.7% 

.5% 

.3% 

1/ 
J. 00% 
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CASK STUDY VF 

THK INSTRl.'CTTONAL MATEP.'wVLS SKRVI.CK 
[NTERMFOIATK IfNIT fUA 

BK RKS i::OUNTY, PENNSYLVANIA 

' % . . ^ 

Overview 

During the late 1960's, the Instructional Materials Service ( TMS) 
experienced increasing"; (lifFiculty in meeting; the request for' films from 
its constituent school districts. The IMS film .1 Ihrary contained mor«L 
than 5,000 film prints. Hut, as the ratio of copies to titles was 4:1, 
demanc^s for programs often exceeded the supply. The demands themselves 
vert! rarelv spread out: evenlv over the school year hut rather displayed 
an up and down character. 

i^or instance, requests for films ahout Daniel Boone (who was horn in 
trie Berks Coiinty area) tended to Inundate the IMS around Novomher 2 (Boone *s 
birthdate) Init would rhen tain?r off to a trickle at most of the other limes 

»• 

in th(j vear. i\>achers frequentiv had to wait weeks or months for their 
requ^'Sts to he fuifilltMi and would conseciuently he forced to use tlie films 
at untinK»ly poir." . in tiiei'r courses or not use them at all. Film tectmo- 
lo^-^.v was ckearJv not apnropriat.e for the large-scale d is triinit i on desired 
liv teachers and students, 

Sin(M? 1970, the IMS* "Operation Cooperation" has striven to overcome 
tliL'iU' discrihution prohlems hy resorting to the mass'-d istribut Ion video 
tecdinologit'S of cah l.ecas t i nt: and the dubbing of films on multiple videotapes 
for shipment to sciiools with VTR.;, Teachers and students are now able to" 

i-ndi rec t I.y films via video simulations when thev want and need them. 

The success of "('peration C^or^pera ti on" has been due to tlie IMS' abilitv 
to en,;;agC' the c^^llahorat Ion and support fSf both conimrTcial film vendors and 
local cable conpani(^s in (Ifc i'M.^rks plan to cahleca^t filips at a price per ctq^ 
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that seldom exct>eds the price for the four copies that the TMS traditionally 
parchnscs anyvav . Most of what follows will concentrate on this unusual 
•exvilii" iiiu-'ril'n 1 ar ranRcnu'iiL . 



The Svstein 



Berks County is a rural-suburban, somewhat hilly area of 126A square 
rniU's in the southeastern quadrant of Pennsylvania. Fifty miles northwest 
of "!u l.adelphia, . its largest city is Readinp with a population approaching 
100,()0(i. The Berks County Intermediate Unit (BCIH) , located a few miles : 
,.u.;av ir. I.eesport, is one of twenty-nine regional facilities established in 
1970 to serve as interTnediato agencies between school districts and the 
IV.r.asvlvanla Department of Kducation. One of the BCIU's major operations 
is an Instructional Materials Service (IMS) which maintains and distributes 
a library of approximately $1,000,00^) worth of films. The library contains 
approximatelv 2,900 film titles and a total of 6,000 prints. The IMS is re- 
sponsLhle fc: serving all of clie county's elementary and secondary schools 
in eir.hteen school district, with a total of 65,000 students. Just to the 
northwest of Berks is rural and mountainotfs Schuylkill County which has.. 
Hev. r, .school districts and 30,000 students which are also served hy the 
!'„.rks IMS. The IMS is the sole source of educational films for the 3,800 
f: acners arid ^-J^jOOO students in these two counties.* 

Most of thf schools can receive programming from Public Television 
sta:i,ons in i ghhor i nv; counties. Because these stations are located outside 
rlu- ;M'- service area, however, their telecasts reflect the curriculum 
,lerision:c of other school districts. The districts in Berks and Schuylkill 
Co,u>ties have therefore had to rely on the IMS for their own special needs. 



,,p,.rates mi p. lending librarv mo.le. holdings arc. circulated to 



• .,u.ri.-s and 7e;,uvLkil I C.' t i ..ach have distinrt 1 nLcr!.u..'! , ..t i n , 1 
,,.,„,M,nr, ■now...vc.r, do.s not h.av. an instructional Materials Service .nd 
.■oiii rai-Ls vitii Berks' IMS f^w proar-iriT i -t, • 
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users . i raqviost hnsis. But before 1975 , tiie IMS was unable to adequntely 
meet teachers* needs. Seasonal films were the bip;^;est problem. The scarcest 
with respect to peak demand were films appropriate for use. on days surrounding 
Washinpiton' s Birthday, Colunbus Day, ThanxsRiving and so forth. During these 
periods, a host of teachers would request the same film at the same time. 
However, the IMS has traditionally had no more than four or five copies of 
any one title available for distribution, and the purchase of additional 
copies was not cost-effective because these films are expensive and are not 
used throughout the rest of t,he year. So the BCIU sought cost-effective ways 
to make itsTr*\rary holdings more available at the times when they were needed. 

Since 19 71, four separaie entities have collaborated in planning efforts 
aimed at solving these problems: the BCIU, the local school districts, the 
Berks County Educational Television (ETV) Committee and Berks' and Suburban 
cable television companies. The ETV committee acted to improve media utili- 
zation countywide by calling on school districts to purchase standardized 
videotape equipment to ensure county-wide compatability and by recommending^, 
the joint purchase of equipment, tapes, and other materials to reduce costs. 
The joint purchase of materials and equipment and the purchase of compatible 
equipment may have other implications than savings in cost, time and effort. 
It TT^ay insure a continued cooperative relationship as institutions must work 
together to coordinate their efforts in order to maintain a successfully 
functioning system. 

The ETV Committee also began negotiations with tlie Berks and suburban 
cable companies and with vendors of educational films in order to add on to 
its hicvcled film system a telecommunicated-f ilm system and a bicycled video- 
tape system. The negotiations resulted in the following experimental -arrange- 
ment. The BCIU contracts with the vendor of a film for either the rights to 
irake duplicate copies on videotape or the riglus to rablccast tins film to 
schools that have a cable hook-up, or both duplication and cablecast rights. 



public service. The BCIU in ther'^hy able to provide :uu'ess to lii^,h demand 
films in three distinct ways for little additional cost: (1) original 16 mm 
film prints for those schools which do not receive cable do not have video- 

tape players or simply want the program on film, (2) videotape copies^ (on 
reel-to-reel tape or videocassette) for schools not on the cable, and (3) 
cable distribution of films for the ever increasing number of schools able to 
receive this medium. 

'^^^^ Relat ionshi p Between the BCIU and Madia Distribu tors 

The agreements worked out with several film distributors are interesting 
because they represent a step toward a more favorable utilization policy 
for educational media. It must be emphasized that only a few vendors have 
entered into this' arrangement . Co;ronet Films, BFA Educational Media, Benchmark 
Films, and a few others have agreed to experimental contracts whereby the BCIU 
can make videotape copies of particular films or transmit them via cable tele- 
vision on a clo sed-circuit channel. The 'closed-circuit* designation is 
critically important because most vendors do not themselves 'have the authority 
to grant rights for the distribution of their programs in modes which can 
be received by the general public. Vendors must respect contracts with the 
producers of the films they sell, and these producers in turn have contracts 
with the actors appearing in the films which require payments of royalties 
to the actors for every opfdU-circuit showing to the general public, BFA 
Educational Media, for example, cannot give the BCIU the rights to open- 
circuit distribution of the Dr. Seuss films. In fact, Dr. Suess films are 
regularly leased to commercial television networks by Valt Disney Productions 
for open-air broadcast. (Royalty fees are paid in this case as with all other 
broadcast programs.) Obviously, periodic transmissions by organizations like 
the BCIU to the general public would seriously diminish network revenues for 
Disney. 



The ability to duplicate films and to transmit via a closed-circuit cable 



willing to try these experimental arrangements to find out how they may affect 
their sales. The BCIU continues to purchase four prints of each title contracte 
in the arrangement. The vendor knows that the BCIU can buy no additional copies 
so there is no sales revenue to be gained beyond the original four. The vendors 
have been persuaded that they will not lose mon'ey by granting distribution or 
duplication rights and have therefore temporarily given them to the BCIU gratis 
or for a small annual fee. 

There is a difference between distribution and duplication rights. Both 
kinds of rights are not necessarily available for e'ach particular title just 
as neither of these rights is available for some titles as mentioned earlier. 
At the present time, the BCIU mus't negotiate each separately. The BCIU can be 
faced with various possibilities when considering the acquisition of rights, to 

a film. ^ 

1) The rights may not be available. In which case nothing can be 
done to obtain them. 

2) The rights may be available but may be so expensive as to 
preclude their purchase by the BCIU. 

3) The rights may be purchased for a nominal fee or one within 
the range of the BCIU. 

4) The rights may be given free for a year to the BCIU on an 
experimental basis. 

^ The designation "experimental" is used frequently by the parties involved 
in this arrangement. The reason for this caution is that the vendors are 
unwilling to leave In^ impression that these rights are obtainable by any 
agency similar to 'the BCIU, or are perpetually available to the BCIU itself. 
While similar organizations are invited to negotiate for the rights, the vendoi 
reserve the privilege of refusing rights to those whom they feel may abuse 
them. i 

At the time of this writing, the BCIU has acquired the duplication and 
distribution rights to 100 films. Of these: films, the rights to about- twenty , 



State of Pennsylvania, and forty or fifty came automaticaily with the purchase 
of the films. These are total f igures covering both distribution and duplication 
rightii. Wliile an exact breakdown is not available, more rights have been ob- 
tained for cable TV distribution than for videotape duplication. 

The Relatiojnj^hjj^ between t he BCIU a nd C able Telev ision Co mpanies 

At the present time, three cable companies have agreed to transmit the 
BCJU's programming. Six more companies are expected to follow soon. The 
cable companies involved have provided the BCIU with sole access to a channel 
which can only be received by those persons equipped with a channel converter. 
The- cable companies have supplied these converters to each school within a 
close proximity to the trunk cables which run the length of; the streets on 
which their customers live. The channel converters have been supplied only 
to schools; they are not provided to regular cable subscribers. Although- 
some-^established cable systems are designed with channel converters in every 
home, ,many others throughout the country are similar to the Pennsylvania 
systems just described. In these similar cases, there exists the possibility 
of cooperative efforts like those found in Berks County. The companies 
have also connected these schools to the cable at no charge,' with one exception. 
In one case it was necessary to install wire in many rooms in. one building 
which was not previously wired for television. The cable company involved 
charged a nominal fee of forty dollars per room; this charge included the 
coviat of the wire used. 

The BCIU uses the cable channel to iiransmit only those programs for which 
'it has obtained distribution rights. A master copy of each film thus cleared 
is made on a videocasse t te . . (The ^ f ilm itself is then free to circulate directly 
to schools.) Programs are transmitted according to schedule on a video- 
.^as:;i.'tte pi aye r , supp 1 i -d by the cable company at Its transmission facllitio^^ 

(lit/ .-ijl^ic* "ht .hiiMMl . " .\ HCiV ,^t^jt"i nu'nihcr w.u ks /U t\.x.- imIh c lu.u!- 
, rid >;hL'r.e .n' she* does the acLual running, of the machine and changing of 
the tnpes. Proorams are schcchiled and transmittetl six hours a day four davs 



a week. Monday through Thursday. On the fifth day the BCIU staff member 
works- at the IMS production facilities transferring films to^ tape and . 
generally preparing fo. ihe next week's programming. 

It is important to point out that the cable companies involved in this 
operation were not required by law or charter to go as far as they have 
in meeting the needs of Che schools. They have provided this service as 
a measure of good will. One must not be so naive as to think that the 
companies are not benefitting from providing this service. All cable 
systems are expected to, and frequently charged with, serving the public. 
By providing Berks County schools with a free exclusive television channel 
they are enhancing their image in the community. Maintaining good 
public relations is sound business practice. One would suspect that 
similar arrangements can be worked out between educational organizations 
and cable companies throughout the country based on these principles. 

liow_JPro^ammi^ 

The Berks County Educational Television Committee is an active 
'group of concerned individuals. This group includes curriculum and media 
specialists as well as representatives from"all levels of the educational 
community, civic organizations and businesses such as the cable companies 
discussed above. The committee meets monthly to determine which programs- 
will be shown the following month and on what days and what times of 
day each program may be seen. In arriving at these decisions, the 
committee solicits and considers scheduling requests from each of the 
school districts. Typically, a teacher will receive from his/her district • 
a "feedback form" on which are listed the programs to be shown the following 
month. The teacher may list the times when each appropriate film would be 
most conveniently viewed by^ his/her class. These opinions are synthesized 
at the. school district level and forwarded to the ETV committees. A 
schedule for the month is printed and distributed to all teachers. 



Also included on the schedule are times wl*.en new films may be previewed 
by teacher:S. These films may be under consideration for purchase or for acqui- 
sition of distrr4>ut ion and/or duplication rights. Teachers are • encou raged to 
submit their recommendations regarding these decisions. 

At this time t.eachers do not formally have input into which programs will 
be shown each month, only when they will be shown. The reason is that the 
selection of films from which to choose is relatively small. Certain 
seasonal films and continuing programs in a series are essentially self- 
scheduling. The others are decided upon by the ETV committee. .^s the 
number of programs for which transmissions rights are obtained grows, a 
mechanism for teacher input into program selection will 'be necessary. 

"A Ne w Wrinkle : A Microwave Link • 

As of this writing, the BCI.U was awaiting installation of a point-to- 
point microwave transmission system which would permit the IMS to originate 
programming at its own production studios for transmission to a school 
district in the northern part of the county (see map). ' The signal will be 
picked up there by a cable company and re-distrjibuted to area schools. 

This is of particular interest in this study since it is only because 
the microwave is point-to-point anc} not omnidirectional (as is ITFS) that, the 
new transmissions will, not jeopardize the "closed-circuit'* designation deemed 
mandatory by vendors In suspending royalty requirements. The single microwave 
beam is awarded the same status as a single cable-line. 

Apparently, vendors stress how the signal is conveyed from place to place 
(single narrow beam versus 360° wave-front) and not how many sites are equipped 
to receive the signal. Thys , many ITFS systems are denied the "closed-circuit" 
designation even though special equipment is needed to^ receive the super- 
high frequency Low-powered signal. 



The most interesting aspect"^ of this new step is that it is a harbinger of 



what BCIU hopes will be a complete two-county microwa."=i network. As more and 
more cable companies must'join the existing system to extend coverage to all 
schools, the project may well become cumbersome and unmanageable. The neces- 
sity to have BCIU staff persons at each cable headend may be unfeasible.. It 
is unlikely, however, that a "pure" microwave network will emerge, unless 
costs can be minimized. (The first system being installed costs approximately 
$56,000.) What is more likely is some combination of microwave network and 
the existing cable structure which is serving so well at the present time. 

C_ajw c i. L v_ and Allocation 

In regard to the IMS' cable cast mode of ITV conveyance, the single 
channel system has an absolute capacity of 6 3/4 hours per day,^ 3/4 hours 
per week, and 1140 3/4 hours per school year. However, since the channel is 
dark on Fridays as previously explained, these capacity values should be 
reduced to 27 hours per week and 912.6 -hours per school year. 

Actual transmission schedules vary from week to week, but a typical 
weekly value (April 5-8, 1976) measured by our staff was 17 hours 22 
minutes for a capacity utilization rate of 64%. Nearly 1/3 of these cable-, 
casts were previe^ws of the new programs or of candidate programs that the 
IMS was considering purchasing. 

Little can be said about the supply and consumption sides of this system 
because the IMS does not tabulate disaggregatc^d data about the ultimate _ 
potential consumers, the teachers and students. 

The IMS acts chiefly in a brokerage capacity between the school districts 
on one hand and the Pennsylvania Department of Education, the local cable 
companies and the vendors of film on the other hand. Film utilization on the 
school district level amounted to over 80,000 prints in 19 75-76. However, 
the IMS has no idea how many schools, classrooms, teachers and students used 
each print on the average, so this has little utility for cross-systen compari 



Few other" less disaggregatod data have been made available by the IMS. 
What information has been obtained is summarized below. 

Of the 9 5,000 ■ stud-nts in the 1,264 square mile area, about 35% or 
33,000 received ITV in. 19.75-76 either via cablecasts or via dubbed videotapes 
that were shipped to them. Films, on the other hand, continued to be sent to 
all districts in the area. Presumably, this means tliat films were distributed 
to all schools. However, the IMS does not know what happens to the prints 
after they are received at the school district offices which have complete ^ 
control over how' IMS materials are redistributed to scliools. 

A total of 125 r.chools are hooked into the main Berks cable system cover- 
ing a 200 square mile area. Another 25 schools are served by the suburban 
system covering an 85 square mile area. The IMS expects that 6 cable systems 
will eventually collaborate in thi.s IMS program. But it is interesting that 
the two cable systems just mentioned together reach only 16% of the total 
area over which films are distributed. 

The total IMS budget for 1975-76 came to $261,700. $55,000 of this went 

■ to the construction of the point-to-point microwave link that has already 
been mentioned. So the operating expenditures totaled $206,700 or $2.18 per 
student for the 1975-76 school, year- 

The IMS reports that a surprisingly small portion of this total, namely 
$8,600 (4% of the total), constituted ITV costs and that the rest were film- 

■ related expenditures. It is probable that the $8,600 was restricted to 
dubbed-videotape costs and that the costs associated with cablecasting (e.g., 
salaries. for IMS staff at the" cable head-ends) were absorbed under the "film" 
heading. 

46% of all expenditures ($95,000) were spent on the acquisition of new 
films. However, this was paid for ultimately by the Pennsylvania Department 
of Education and not the school districts. 



CASr. STUDY < VI. I 
THE CIjMUON manor SYSTEM 



Overview 

The Clarion Manor, Pennsylvania, system makes televised media available 
to che classrooni teacher upon request through the use of videocasse t te record- 
ings of films. Based on the Clarion Manor idea a -ystem of locally maintained 
libraries of videocasset te materials can be envisioned. Such a videotape 
library could be a part of a school district's library, t^us making available 
televised instructional materials to each classroom teacher — and to each 
student — much like ordinary library books. ^ 

The primary difficulty encountered within such a 'system would be the 
copyriglit laws presently governing duplication of -films. Under present law, 
fees paid to film producers to duplicate their films, as well as restrictions 
on longevity of use of Capes, may make the conpept of local videocasset te 
libraries prohibitively expensive. However, the success of the Clarion Manor 
system indicates the possibility of solving this problem. The long term 
advantages which would accrue to the film industry if such a system were 
widespread might make cha^Sges In the copyright laws practical. 

Clarion Manor Instructional Materials Services distributes a variety of 
educational materials throughout 17 school districts in six western Pennsylvania 
counties. This 3,O0O square mile area has more than 45,000 public school stu- 
dents. Prior to the beginning of an experimental project using a videocasset te 
library system to stimulate utilization of instructional materials, a teacher 
who requested a film from the regional materials library had only a 50 percent 
chance of receiving it. Consequently, many teachers became discouraged. The 
result was that far fewer requests were being made for films* than were actually 
desired. Even so only about \}alf of all requests could be satisfied. Despite 
having 2,300 titles in its film library, the regional material library had to 
deny requests for films 26,000 Limes a year because of the logistics of^film 

r 

usage. 99 W 



Wayne Goss, the director of the Clarion Manor Intermediate Unit, 
Instructional Materials Services, and Michael Vereb, who is in charge of 
Special Projects for the unit, developed the idea of replacing the central 
library of film reels with 17 videotape libraries, one for each sch. ol dis- 
trict. Continuing the central system of film titles and prints to v.eet a 
growing dpmand posed insurmountable difficulties in booking, scheduling, 
delivering, retrieving and maintaining films. The more convenient videotape 
system offered a solutioni 

The plan that was developed envisioned each of the 17 district videotape 
libraries being supplied with 1,000 identical titles on videocassettes . In 
time, it was anticipated, the local libraries would become customized to meet 
spec-ial local needs and philosophies— a flexibility impossible for a regional 
facility. 

The regional instructional materials service provides coordination and 
development services under the new arrangement. This coordinating service 
includes acquiring new titles for the master film library, making videotape 
.masters from which videocassettes can be dubbed as needed, and maintaining 
dubbing and repair facilities for the district. 

The start-up costs of the new system, at about $500,000 (or about $11 
per student served), were met when previously impounded federal funds were 
released. With funding approved in December, 1973, the logistical work began 
One thousand titles were to be duplicated on videocassettes and cataloged 
so that teachers could use the new district videotape library the following 
September. Formal agreements with the producers of the first 1,000 film 
titles had to be, reached in order to get permission to duplicate their copy- 
righted, works . 

The Clarion Manor system requested pennission from the producers to 
'^duplicate specif ic. titles , 17 copies each, at an annual per title fee, and 
to handle the duplication and distribution themselves at no cost to the 
copyright holders;. 



Currently, controversy surrounds the dupllration of legally protected 
works by schools, libraries, and other noii-profit institutions. Sxymc pub- 
lishers and producers are wary of permitting any kind of copying, preferring 
to supply film prints or videocasset tes themselves. However, the Clarion 
Manor proposal's advantages were appreciated by the producers of educational 
materials. The film producers realized the potential benefits that Would 
accrue to them with greater utilization and availability of their products, 
so they elected to keep their duplication fees reasonably low — $7 per title 
annually up to a flat 10 percent of the film's list price, plus the purchase 
of one copy of the film to serve as the videocassette master. This arrange- 
'ment both increases use and availability of the material to the classroom 
and increases profit to the film producer. The fee structure will be reviewed 
by Clarion Manor and the producers in tvo or three years in order to see if 
the agreements should remain as negotiated or adjusted in some way. But it 
is already clear that the Clarion Manor plan could become a model for other 
educational systems. 

Film Tran^ife r Technology , . 

The Clarion Manor' region was fortunate to have locally available quality 
duplicating facilities with the capability to undertake major communications : 
projects from conception to completion. Such a capability reduces logistical 
problems and consequently reduces the costs of quality videocassette duplicat- 
ing. The availability of such a full service quality production company 
facilitated the smooth developm.ent of the experimental and pioneering Clarion 
Manor system. Especially during the start-up phase, ongoing cooperation 
between the regional materials library and the local . commorc ial quality 
duplication house was essential. However, this duplication could also be 
accomplished at somewhat greater cost for regional school programs not 
located near such duplicating facilities . 

The technology involved in the film transfer and final post production 
of videocasset tes for the Clarion Manor system links Bauer 16mm and Magnatec 



35mm film projectors with individual interlock systems in order to project 
the m^iterial throu. a Rank CLntel film chain. This process actually results 
in an improvement i:i the - mages being transferred to the tape and includes 
color correction and masking. The master tape is then dubbed into video- 
cassettes via Sony's DPR-lOO duplication system. The finished cassette is 
of equal or be tter' quality than the original film. 

Several films of 10, 20 or 30 minutes are combined on one 60-minute 
videocassette for economy. Sixty minutes of programming on one videocasset te 
cos^t about one third as much as six 10-minute cassettes. \^men possible a 
10-:ninute film, a 20-minute film and a 30-minute film of related content are 
combined on one 60-minute videocassette. The originally projected 1,000 film 
titles are contained on 250 videocasset tes. During the academic year of 
1974-1975, the first year of operation of the local video libr^i^y system, 
the m^ister library added another 300 titles. 

At the beginning only 14 of th.e 17 districts chose to participate. • 
Some listricts tested the idea in one school, others implemented the system 
in each -school in the district. Between 125 and 130 videocassette players, 
recorders, TV sets and projection stands were originally purchased for the 
cooperating schools. This number doubled during the second year of operation. 
Using the local school district's videocassette library and in-room equipment, 
teat'hers now have quick and sure access to many titles. 



Util i^>al_i_on Ri:V'2i^JJ^ 

The immedlc^te result of the local library of videocassettes was the 
greatly increased availability of film titles to the classroom. The establish- 
ment of locally maintained videocassette libraries has meant that 95 percent 
or teachers' requests for materials are now fulfilled. During 1975-1975 twice 
as many requests were fulfilled under the new system as could have ben ful- 
filled under the re^uonal film reel library system. More importantly, teacher 
satisfaction with instructional aidj^a^ enormously increased. The more 



convenient and easier use of the vldeocasset te system encourages the teachers 
to utilixc their district's cL^-sette library. 

Pis cuss ion and C o mm en t s 

The Clarion Manor regional facility created 17 district videocasset te 
libraries from one pro^r^ram collection. Precise cost data not avai lable 

but improved mterial availability and the related advantages of the Clarion 
Manor system are obvious. Multiplying librarit>s of educational materials vLa 
videotape presents an autonomous, locally controlled program of instructional 
aids that can be selectively utilised by individual classroom teachers. 

User access on demand is the obvious functional advantage a system ni 
locally maintained .videocasset lc libraries has over the technologies ^.i - xMot. 
'discussed in tlils report. In this sytem of videocasset te libraries thc'io is 
no necessity for central decision making regarding what is to be prog r.irnncci . 
Tndeed, videocasset tes can be m.'ide as available to teachers and students ;js 
a book pr microfilm in the sciiool library. This technology is easy enougli 
to operate that students can be assigned homework films, or even follow their 
own interest in a broad range of directions. Video library systems are lim- 
ited only by the availability of videocassettes and equipment. A local library 
system also allows the flexibility for local interests to be served. 

' The flexibility of programming, ease of use, nnd user access on demand 
coupled with a relatively low-cost makes it easy to envision the Clarion Manor 
system be*ing used as a model nationwide. A system can be imagined which ties 
each local dijjtrlct into a national library service of videocasset te instruc- 
tional nvjterials. Local school districts could order v.ideocassettes directly 
from a central (regional, state or federal) library, thus selectively serving 
local needs and interesr.s with quality instructional materials. 



Accurate cost data are unfortunately unavailable for the Clarion Manor 
system. But even if the instructional costs per-student hour of use were 
greater than that of the other systems previously discussed in this report, 
the functional advantages of a system of local vide. - .ssette libraries are 
compelling. User access on demand coupled with the immediate availability 
of self-selected materials results in a system which can be tailored to local 
education requirements—a flexibility missing from the centrally programmed 
systems previously discussed. At the very least adequate cost data should 
be obtained for a Clarion Manor type of system of instructional aids before 
a decision is iiuide to implement any of the technologies discussed in this 
repor t , 



CASE STUDY VTTI 
THE STANFOlU) ITV Nl-riVORK 



The Stanford ITV Network Is an ITFS system dusL^^ned to provide ad- 
vanced technical courses to a special audience — professionals in liay Area 
industries w:Th I LmLtad time to devote to school work. Unlike the pre- 
cedLni; seven cases, almost a 1 T programming is provided live (by professors 
at Stanford's School o\' Engineering). 

The system was th'j first t*. install microwave audio uplinks to a I lov; 
students to interact with professors "in real-time." 

Backg round 

The Honors Cooperative Program at Stanford University was begun in the 
mid 1950s to allow full-time employees of companies in the San Francisco Bay 
area to' earn graduate degrees in the School of Engineering. Bv bringing the 
instruction to the students via broadcast television instead of bringing, 
students to the instruction, the Stanford piogram has sought to substitute 
communication for transportai ion ' f or students whose professional time is ex- 
po iis i ve . 

The program was attractive to the companies because it allowed employees 
to enhance, their professional capabilities (and credentials) while st<iving 
on the job. Stanford was interested in attracting professionals to its 
courses who are not releasable from their jobs for long perio(h.. It saw 
that this mark(n promised continued growth as the number of liny ar^M in- 
dustries which use largti numbers of engin(!ering personnel ^ms increasing, 
exponential 1 y. 

Prior to the creation of the VJ system, companies were usuallv willing 
L(, .illnw an i*npl oye(^ to ( ommute to the Universitv tu take a course--or even 
two if one foilewed the (,ther--tlcree tjays a week. But if the desired courses 
were sep.irated by an Inuir or ;.u, an c-rnployee couid e;is[ly be ahs./nt Iron ii i s 



job 12 or 1.4 hours each week. The need for a cooperative graduate engineer- 
in^^ program and the need to ininimi::e time away from the .1ob were the major 
considorat i.'HS which resulted in the creation of the Stanford TTFS system. 

The system' s planners studied the ITV systems at the University of 
Florida and the TACKR system in the Dallas-Fort Worth area. A feasibility 
sLudy Indicated that, in addition to payin^> for in-house equipment necessary 
to receivu and display ITV, che companies pai ticipac inr. in the Proj^ram would 
also be willing to help defray Stanford's initial capital investment and 
op-jrat Lug costs . 

The graduate faiulty was amenable to participating in televised instruc- 
tion, but with two important provislos. First, they_ Insisted that a class- 
room atmosphere be maintained— that is, thac they cont in\Ki to teach "live" 
stud-nts Ln a classroom wh^'ch is only incidentally a studio. Second, they 
insisted that remote students, in the 'W audience have the opportunity to 
Interact with the pr(>fessor and all other members ot the class in real 
tirnc."^ This proviso resulted Ln a study to determine the most cost-effective 
option' for provldinr. 'Jh« requLsito fetulbat'k; microwave m or celephone line 
r^-ntal. It was ostlmated t ha t ' t e Irphone rental scheme W(nild cost m«)re tlian a 
miliion d(aiars over a ten year period and that the microwave option would 
,M.>st onlv half that much/* Accordingly, Stanford petitioned the F( .o 
porniit. thc> instullat: nf FM talk-back transmitters at each ITV receiving 
torniniK I'lie IT.C rt- , ided favorably by granting the right to use a portion 

'\m though this rulo was adopted by the faculty as a necessary con- . 
diti(»n for rereiviu:; ^r*.-dit from Stanford, it has lately been relaxed when 
special conditions obtain. Kor example, at the present writing th-.re are 
four companies participating in the Ik^nors Cooperative- Program which are 
outsiiie^the range of Stanford's fransmi t ter , and thus receive 1/2 inch 
c-assette recording's of the day's lecture. Ninety-five percent of instruction 
however, continues to he live and interactive. 

"^^\See Mart in-Veque, et a_l (1971; Reference 1), All references are 
listed at end of tli i s "append i x . In fact, Stanford has recently retro- 

fitted its network with a " t i me- sha r i ng" talk back system (described in 
Ihc fnlloWLlii; seciinii) wilk'li Ls eVeU more roSt eftective. 



of the ITFS spectrum at the high end of the band for FM talk-back. This set 
the stage for Stanford to develop the first ITFS systeii) with a microwave 
Interactive capability. 

Engineering Features 

The Stanford system was engineered with a great- deal of Ingenuity and 
attention to detail. Instruction . can originate t'vom any of four 50 seat 
classrooms or a 200 seat auditorium. A -room with monitors is associated 
v;ith each TV classrooni to accomodate overflow or for. closed circuit: TV 
lectures. Each classroom is equipped with an overhead camera which can 
zoojn in on objects as small as transistors on the instructor's desk, A 
second camera is mounted in a wall in the back of the classroom. The 
cameras are not obtrusive and yet are Cully functional; since they both - 
have remote-controlled tilt, pan, and zoom capabilities, a single student 
teciinician can handle the entire production, A professional engineer 
\works in the master control room from where he can supervise all four 
c^lassroom productions simultaneously. 

Each classroom has 25 TV monitors, one for every two students. IJni--, 
versity of California investigators report that even in-class students 

tend to make extei- ; ive use of the electronic medium, especially for de- 

2 

tailed note taking.^ A Stanford student can address both classroom and 
remote students by pressing a button on the monitor and speaking normally; 
his remarks are heard on speakers on either side of the room in the front 
of thr* class, and from speakers associated with remote TV receivers rooms 
throughout the network. The situation is virtually identical for students 
in remote company classrooms with two exceptions. First, in order to 
cure a feedback problem, it was found necessary to disenable the speaker 
system in the company classroom for the period of time the talk-back micro- 
phone was in use, Unduely lengthy remarks on the nart of a vociferous 
student in the television audience can be thwarted by appropriate gestures 
from the podium. Second, v;1 th time- shared uplink transmitters at each 
company in cho network, it is possible that two students at a given company 



may want to address their separate classes simultaneously. Since thi3 
transmitter must shift carrier frequency as a function of video channel, 
it can only talk back to one classroom at a time. Hence, a simple device 
has been installed so that if the system is in use, a red light appears 
by each microphone in the company to indicate to other potential users 
that they will have to wait. But since the average total number of students 
taking courses simultaneously ' in a given company is only two, this time- 
sharing arrangement rarelV poses problems. Finally, the difference between 
the price of a talk-back system which uses independent transmitters, 
antennas, and cables for each of four classrooms and the price of one 

which employs a time-sharing system is claimed by Jamison et^ aj. (1976) 

3 ' 

to be $12,-640 versus $6,520. 

Normally, lour classes are conducted and broadcast simultaneously 
throughout the network" over four distinct channels. The four composite 
video and audio signals are run through a master switcher in the control 
room and then modulate a Lenkurt microwave transmitt'er at 12 OH;'.. The 
signal is received seven miles away at the top of Black Mountain, converted 
down to the ITFS band, and used to modulate standard Varian 10 watt ITFS 
transmitters at 2596, 2608, 2620 and 2632 Mllz (ITFS Channels E 1-4). These 
are engineering features which are shared by most ITFS systems. The 
.uitennas and their feed structure, however, are different from the standard 
and represent interesting solutions to several problems of coverage. 

The accompanving figure gives a view of the pattern of transmitter 
radiated power as a function of distance from Black Moutain as the system 
was originally configured. Seven of the total of ten watts of transmitter 
power per channel are sent through a horn antenna which has a coverage 
of 160 degrees of azimuthal arc, enough to cover all network companies 
within 25 miles. This antenna is tailored to radiate very little above 
the horizon, and its overall gain Is 17 dB. As a result, companies In 
the area can get very adequate signal strength with moderate si/.ed recelv- 
- ing antennas whirh rangr from 11/2 to 5 f.^et in .liaricter and .:ost as 



litcle as $300. -But the system was also designed to reach both San 
Francisco and Berkeley. Thus, in the case of San Francisco, 33 miles 
from Black Mountain, a watt of power is used to radiate from a ten foot: , 
diameter parabola, with an eight foot antenna at the receiving site. For 
Berkeley, 38 miles distant, a 6 1/2 foot antenna is driven with two watts 
of transmitter power to a tenvfoot antenna at the receiving site. This 
results in very adequate (and virtually identical) power received in both, 
San Francisco and Berkeley. Audio uplink signals from the distant sites 
;ire received by parabolic antennas on Black Mountain, but their polariza- 
tion is orthoganal to those carrying d'ownstream video and audio to avoid 
any possibility of interference. 

There is one other ' engineering feature of the Stanford system which 
"varies from the norm. Moat ITFS systems convert the four received channels 
downi to VHF channels 7, 9, U, and 13 with a single local oscillator (since 
all ITFS- channels ~a re authorized in groups separated by 6 m?.) , However, 
since strong over the air signals already occupy Channels 7 and 9, con- 
version to other channels is necessary. For the receiving system aU 
companies in the Stanford network, therefore, a local oscillator frequency 
is used to mix the signals down to VHF frequencies corresponding to Channels 
8, 10, 12, and \hH to 174 MHz. This latter corresponds to the high end 
of the portion of the VHF spectrum between Channel 6 (82 to 88 MHz) and 
Channel 7 ( 17A to 180 MHz). in consequence, a second conversion at VHF 
is necessary to mi:-, the l/.B MHz si);nal down U. a channel which mav be 
selected on a st,-Mulavd television receiver. In this case, Channel 3 (60 
to 6') MHz) is us.mI becau.se of its relative freedom from Interference. 
H(n^ever, the VHF to VHF converter adds an Tncremental cost to each re- 
ceiving system of api) roximatel y $200. 



*[n commenting on an earlier draft of this case studv, Kenneth Down 
indicated that the map and accompanying descriptio.i of power d is t r i.bu t ion 
of the sirnal from Black Mountain are somewhat out-ol-date. 'Ihere ar.. 
nresentiv 'tw,) other antennas which beam approximato 1 y 1/2 watt ol power 
.Piec-e in ih. dir..ctions of Richmond and Mount Diablo. The feed structure 
was mndifie.l sn that the main horn antenna which servc'S the mi d-penn i nsu 1 a 
presently radiates 1/2 watts and the dish servin;.. Berkeley 1 1/.-. 



Though using a supplemental converter is not the only option avail- 
able to solve this particular problem (excellent shielding of the tele- 
vision receiver's front end being another), this problem may be expected 
to occur with any ITFS system operated in an area of strong VHF signals 
on any of Channels 7, 9, 11, and 13. Of course, any solution is likely 
to add to the cost of each receiving site within the system. 

U tilizatlon and System Costs 

Radically different constraints govern the production of an hour of 
a graduate engineering course versus an hour of Sesame Street. The pro- 
fessor is at once the source and producer of every program put on the air, 
and since his salary is paid out o^ another pocket, the Stanford IW Net- 
work merely pays for a student technician for each classroom plus one 
engineer to produce four hours of instruction per hour. Even when ad- 
ministrative salaries, maintenance costs and costs for a delivery service 
are added (a courier goes by each company each day to pick up and deliver 
notes, homework assignments, and exams), the Stanford ITV network broad- 
casts 150 engineering courses in 1974-75 at a total operating cost of 
$17 3,857 (see Table VIIl-A), or the cost of .producing two hours of Sesame 
Street . 

TABLE Vril-A 
1974-7 5 OPERATING COSTS OF STANFORD ITV NETWORK 



Administrative Salaries $ 50,374 

Engineering Salaries 45,436 

Part-time Student Salaries 27 , 195 

Delivery Service and Mailing 21,367 

Equipment Maintenance 13,163 

Office; Supplies and Expenses 8,359 

Travel 2, 363 

Space Rental. 600 

V i. d L'o I a [) O A n 

TOTAL $173,857 



Since underutilized ITV systems have higher per-hour transmission 
costs than do fully employed systems, Stanford has organized 15 of the 
network's companies into the "Association for Continuing Education" to 
fill unused evening hours with a wide variety of special programs. This 
organization pays Stanford for the use of its facilities for preparing 
the prpgramming. If these evening courses are accounted for in the system' 
budget, the courses offered over the network total 230 and operating costs 
are increased to $221,000. But. the number of student contact hours is 
135,600 (from 5,400 enrollments) yielding a net cost per student contact 
hour of $1.63. 



These figures., furnished by the Stanford ITV Network for their 1974- 
75 year of operation, are consistent with those of Jamison, £t al^ (1976; 
Reference 3). The results of their study of the Stanford ITV costs repre- 
sent by far the most detailed information available. As Table VIII-B 
below Indicates, all figures are adjusted to 1972 dollars. 

Although the table is -largely self-explanatory, several items should 
be signalled. ^Reception equipment costs. Item 15 in 1968, are for the 
initiil group of approximately 30 companies and average over $10,000 per 
company. But only $1350 of this covers receiving antenna and mast, down 
converter, VHF amplifier, power supply and cabling. The rest ±r. for talk- 
back equipment and TV receivets whose prices increase with the number of 
in-company classrooms. Second, the authors have included total cost 
columns that reflect teacher salaries. But instead of prorating pro- 
fessors' salaries to indicate the percentage of their students that are 
m company TV clasfirooms versus those who attend at Stanford, a constant 
$2000 per course to cover teacher salary and benefits is assumed as a cost 
attributable to the Stanford ITV system. Since on the average less than 
one-third of the members of an engineering class receive instruction via 
the ITV Network, It would perhaps be more accurate to attribute only some 
fraction (e.g., 1/3) of the $2000 teacher salary to the ITV systern. 



*Pj-,j. in-hbuso purposes, tht.- Network routinely adopts what it calls 
'anyhow' account inj--s i nee engineering professors are holding classes any- 
how, their salaries are not calculated in ihe Network's Vudget at al K 



Table VITT.B 



Costs of Che Stanford ITV System in Thousands 
of 1972 Dollars (from Jamison, et al, Rf. 3) 



21.5 2?..^ ..27, >i 27.9 30.9 35,9 57.7 

10.3 10.5 12.3 9.'! 10.5 9^9 10.0 10. 0 



1968 1969 1970 1971 19 72 1973 197^ 1975 1976 

A d^lnUtratlon^ ^^ 69.5 72.2 7^.2 73.7 87.O 104.2 109-5 115.0 

I: o^fLo id rlJItod - SWonl 8.5 _0.7 Q.9 9.Q 11.5 ^^.8 10.0 10.0 

3. Staff - ACK 
k. Office aivi rolttUd - ACE 

b 

Prvductlui . 
^. Facility 

6. fci^a lament 233-3 

7. MdliitentuKe 

8. Iriblructorfl - SUnford 

9. TocJmlclana - Stanford 

10. Inatructora - ACE 
,11. Tec^uilclanfl - ACE 

12. Studio rental - ACE 

Tr'anarolatiloii 

13. EQUlpraent 

14. Hatntenonco 

Recoptlon 

15. Equlpracnt 

16. Malntenanco 



1>» 

37r.8 



1.4 


5.5 


5.6 


6.0 


6.& 


6.3 


6.5 


6.7 


240 


296 


286 


290 


300 


.300 


300 


>;»o 


12.7 


15.4 


14.6 


14.0 


18.7 


17.0 


17.0 


17.0 


48 


68 


106 


120 


146 


160 


170 


180 


2.7 


3.8 


4.3 


5.3 


7.2 


6.7 


7.2 


7.6 


15.2 


21.4 


22.9 


29.7 


29.4 


27.7 


29.6 


31.4 


3.3 


3.3 


3.4 


3-2 


3.3 


4.4 


4.8 


4.8 








35.4 






15.6 


15.6 


8.8 


11.0 


li.2 


12.0 


12.4 


12.6 


^.0 


13.4 



TOTAi. CCi^l^ 

\l: k^I^StlTrS' Jo u^ohor.) 1187.3 ill-? 152.8 159.6 198.6 l87.9 206.8 231.3 2.39.3 
20. ACE » Stanfo,^ (t«*ohar») ll87.3 429.7 515-8 509.9 564.1 634.1 666.8 701-3 



Footnotes are listed on following page. 
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Notes for Table VIII. 1! 



\lffllnhtrtirlon. UiilnUtfatlve a^mcn for Slanford and ACt fur ytiririi 1?W (iiioii[;li 19?4 wlTO Jerlvi'il fruw biiiijieteJ uxpL^naeb lur each orj(»uihallo(i- 
Utfke anJ tcUld en{ienbea, Include (laper, iAallli){;i), a courier vflikic (or dljlrlLuilon and lolK'Ciloii ol uKir^cu'laii-J piipcis, dctnal uflku t^pace rcnl 
tot All and an iapuUd rtnt lur Stanford. ProttiLtlonu ucni acroiiiiilliild by atiiinmlni/ i\mu\\ iDcri'dJi.'.'i of ^ptir Ciiit In iijhirltti (w)ikh loay Li' high ab Ihia 
-VDuld \)c a tejl Inacanii above Inflailoi^ rate») and constant mtm of 310,000 for uffli'i^ L>K[iin:;tii fur each or^anizailun. 

V^iJact luu. .Ik hltUl ttym^ fo( tht: Uclllty ia i\\\t umauiii !>|iv!iK fur (lyiboimiil lUiJ cunuirnttlon during the plamiluu aad coapUtloa of the aiaatL'c 
cunlrol rooiL, uid the flludlo cuoplex. Thlu fadllty vlH'not need rcplaicuii'nt. The cqnl|iiiiL'ni Inchidc^ a apeildUy coni>lrjcti*d isabter cuntrol conHolt, 
labU, m[\\>\ consolea for each of ttii* five daubrooina, 10 cnuieraa, and U!) cla^sruun munltorb for u^c by utndenu In the daburooa. It in dbbuned that 
ruiDcrd^ and nun Kuril will be frpUrcd after 10 yeara. HolntHimice fur yetiiti 1969 thrmi[;h 19/^ is bl!](hlly hl[(hcr than rc[)nrteJ aluijunta and aubutued to be 
cnu:il to 51 liuiir lur the life of the project. InwUnctou are absuiued tu Tca'lvt j iiuhiry ol 5JO,OilO per eouriie to cnver adl.iry and benefits ThU la- 
« rea^uniible dSaija[itlon for the litaiiforJ comi^en ati profebiiuts at SianforJ nomially tejJi live i:tmr:ieb per year and have ullier reji/unblblUtie:). Technician 
ire mmi\ Lu continue d laldry of per hour at It, The btudlo co»l tu AQi h an Ihlernul jCiuundn^ Hii'^chtinUn lelwem ACE and Stanford thereby 
Art hdH bii^ii chilled $lli \m hour fur uae ut the byutei: llnflatlon Idbceii H69 and I^M ha:* uuuJ (hU fl^ori* to be hl[;her in ihid table for l!l7l) 
and 19n tini lower fur 1973 and 197^). Ulnce !iti(iWord payn all uchnUiinb llila repreHenis a net revenue of (11.70 per hour ot AC^ broadcast In l^lk and 
If were included U would reduce the Stiinlord coat. II one were cakulatlnj; cobiu to Ml the binJlu i:ust would be Included aiid the tedinlclaD, 
e<|ulpuent uiid facility coar euluded. 

'"irHiiHitilsqion. TrfliiaalHRlwi equlpnent wai pntchaeed In I96B mid In flBsnmcd to havii a 20-y('nr Ilfp. Halntfnance 1b reported AWtmla for 1969 thron|h 
19/m ond iif) ihr mmiH did not vary in this period Dialntenwice la fiHimmed to remain tonfllant for the rpfwlnder of the projprt although at a hlRher aiDOiinti 

^ReiojuliKi. K'julpiwnt annnntii for 1969 and 19/2 are flotlinfltpd nc^JiiiUfl b:f)nJ on 1972 (>t]iilpt)ient cfinl-i frim Tffble VIII.] rtnd the typei) of eqiilpwnt 
piinJiflHed by the ronpanlep In those years. Froi 1975 two coBipni'Jrs per year nre mmd to be added lo the fiyBlcJi; one with four claaflrtuwn and no lalk- 

m\ m. ylrh £our rlaBflronae and tine-ftliared talUinck. Tlilfl way bo a slightly high aaounptlon as new cnffpanlps are often ntllliln| proexlallng 
farl lull's at nearby companies and are tendinis lo r.pt for no tnlltbfid If they purchaae eiiulpnient. However, there Ifl no coat Included for flrranRrBPnl of 
viewing; ur^'^a In the cMpanlca. Il is floaiiied that confnence roomfl are nsed for thla purpnae. Ihie In the varying uae of the reception e(]ulpiPont, the 
rHfitlve Infreqnent nae of taUback equlpwnt, and tlie long life of aiilennafl, cablel;, (tuflts, etc., it li aflfinied (hat^ 25 per cent of the equipment la 
ii:plii^t»,l rvery 10 yeara. Haliitcnnnce la aaauned to be $2 per \\m\ for all reception equipment. 

ml. Total coal 1« calculated for (he Stanford englneerinn ccjiiraefl only by naHimlng all equlpipnt U neceaaary for Stanford roiirces and 
lpno;lnR" the posBlblllty of renting fflcllltlea to other uaera uluii cap.U'lty Is nvnllable. Tlio total for Stanford vlthont teadieri li the aim of Iteii 
M 2 n f M 7 n MH U + 15 + 16. Wien the ayflleni la considered m n whole, Itcna ], ^ and 11 are alio added. If one were calculating the 
cofitB lor AtiP. only one wnnld uae Iteii 3, < and 12. 




The network collects fees from the companies, part-time graduate 
studeats, non-registered but graded seeking T\^. students, and TV auditors. • 
In addition to tholr ovm receiving tenninals, the companies pay part of 
the initial capital developiuent costs as w^i^ll as a television surcharge 
(typically $20 per student credit hour). Tn consequence, the Stanford 
ITV Network was in the black within two years of going on the air. 

Table Vlll-C depicts both the growth of the system and the changes 
ia the mix of participants. Kenneth Down, Director of rhe Stanford Net- 
work, has recently reported on the apparent causes of these shlits. In 
"The Stanford Instructional TV Network: A Survey of Its Students/* 
(Reference 4), Mr. „Pown traces the development of the rapid increase in 
demand for reLt^sher courses on the part of engineers'. A glance at lable 
. Vlli-C reveais that the percentage of Honors Cooperative Program degree 
\ seekers has jlecreased from nearly 85 in the first y^ar of ITV Network 
"-^^^ ^^^"^ 

TABLE VIIl-C 

STANFORD TELEVISED ENGNEERING INSTRUCTION PARTICIPATION DATA 

(From Reference 7) 



1969-70 


1970-71 1971-72 


1972-73 


1973-74 


1974-75 


Honors Coop Program 


762 


836 


546 


562 


577 


685 


(Degree Seekers) 














Non-Registered 


37 


106 


66 


95 


185 


374 


Opt ion 














Television Auditors 


lo:^. 


97 


746 


1,372 


1,246 


1,475 


ToCnl Registrations 


901 


"1,038 


1,358 


2,029 


2,008 


2,534 


Number of TV Courses 


116 


148 


143 


145 


150 


148 


Average Per Course 


7.8 


7.0 


9.5 


14.0 


13.4 


^17.1 


Number of Member 


23 


24 


26 


30 


36 


3R 


Compnn i 














nearly 85 in the first 


year of 


ITV Network 


operation to barely 27 in 


1974- 


7 3. A viTV s 'lb ■■.t int ia 


1 ini-reaj 


U' in audi tors nccurred in 1971- 


-72--tnorc 



2 4 3 
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■. in sevL'H tinges the nuinbor in the* prt^co.cl injri years. Mr. D.:wn tP'Mplains 

r ^ 
that this suddt.'n rise was due to a reduction in the auditor foe froni b\ 

per t'ourse to $25, However, since then ttie Tea hn:^ j^rachially increased 

to an average of approximately ^b^i for auditors^ and the percent a>;''' of 

their enrollment in the total TV student hndv hcis lield teady. 



The tahles below, reproduced from tlie article^ present results of 
a shore questionnaire distributed t'o 650 students caking TV courses in 
the winter of 1975, Tht:- mo s t i n t e r e s t i ng re suit is tha t aud i t o r s a r e 
10 years older than the others, take T*V courses for professional develo 
iTient , and like them well enough to come hack for more. 

' table" VI 11-D 

();jF.sT ionnmrp: RKSin/fs 

( From Down , Re f erence 4) 



Quettionnaire DUtrtbutlnn «nd Re^ponM. 



Student CatVK'^r\' Dhtrihutrd Rftumed ^ 
^^>no^^ ( t>i>p f'f iHir.wTi 

Television Auditor 4^"^ 201 

Totals 650 312 



Motivation for KnrolliiiR In % l>!ev|»«d Course. 



Student Catef^nr\> S^ektnf^ 0:>nvt>nirnce Dx'vebypmcnt 

H<">nor^ Coop Program 3^ 34 H 

Nnn Rc|^istcrr(H>ption 20 IS 

Iclcvision Au<1if«>r 2 31 1^*' 



A|{f 9 of Participants. 



Student Catrgtyr\' Mam , Median Hdnf^e 

Hon(n^ Coop Prnyrarn l'^ \^ '^^ ^^ 

Non Rc^jtslcrcM ( )ption 2". I 2"^. 5 22 

Iclcvision Aufiit.u - 38.1 36.5 22 f4 



Summan . System Features 

Th^^ Stcinford ITV system is a gcnuino pioneer; other university TTFS 
systoins have been tailored to follow the trail it blazed. An e^ccellent 
example c f a .system which learned much from the Stanford ITM experience 
is the l.v' network at he University of Southern California (describeu 
in the following case study). 

Tne following is a summary of the main features of the" Stanford 
system which. account fqr its success.* 

^jj?!?!) The Honors Cooperative Program was established and run- 

ning years before the use oi television was considered. 
The companies who sent their engineers to the Stanford 
program knew the courses were valuable and perceivci! 
t\\e program as excellent. l^en IIV was propose i"-' 
from the Graduate School at Stanford Universitv— i t 
immediately captured the imagination of engineer:, (^h-^ 
are themselves fascinated by well-engineered devices) . 
It was also warmly greeted as an alternative to hours 
on the freeway commuting from company to c lass . 

PLANNING ■ Detailed technical and cost studies of all plausible 

variations on the theme of the system Stanford finally 
implemented were conducted. The planning process in- 
volved a variety of actorg from witiLn the academic 
community as well as f ro\i the 'outside sources, includ- 
ing participating companies. In consequence the 



\he Stanfoi7rl;system/like others chosen for the EPRC'? case studies, 
is sufficiently difTerent from most other systems to have been picked as 
an interesting case'^to study in the first place. This simple fact has two 
important consequences: the description of the, system is unlikely to fit 
any other in any asefui detail (though certain generali^.ations may he pos- 



(.lompanit^s weri* wLl lin^ to pay lor the. Stinford IIY Nel:- 
wurk ill t hrcu> liifferent \^mvs — rapitnl eciuipm'" ut, opera L- 
Lng oxpt'.nst^s, niul Lliei r -ov/n TV classroom fat-illLdes. 
l';iif rhtn' arc 1 ntL^j!,rat:od iiit*) tHf system nu)ro thorou)?,hly 
b V ' i n;.; as rnemhe i:s of t he board o f d irec: tor s o f the 
A, 1 lion for Con t i.nu i ny, \W\\ri\ t i on (whose nit'Ti(l)(^»r shi p 

frovA n [ wi) eompnn i es is v] vcA ed for s L a ^o'^'^'^^d two year 
t e rms ; S tanl; o rd apjjo Liits a t en'th member) . In brief, 
there is a prevail Ln.^ feeling amony; companies in. the 
system that thev havL- .1 ■.)iece of the action, l^Hien it 
wiis de.'' i d ed to pe t i t i « )a []\v. FCC to open up a por t ion 
o f the i'L'I''S spec t rum for ta I k-back , outs ide \ e)i,a 1 
assistaniH" was sought to ensure^ ttiat Stanford's views 
wt-re adequate 1 y rep resen t: L:d in Washington. 

KMC [NFd'R 1 N(r The design of the ncitwork is straightforward where it 
can he, and i.nnovative v;herc? it has to be. From the 
c L .1 s s T* n eni s to t h t.^ c o m p a n i ( > s and back, the s y s t em i s 
marked i>y suundnc^ss ol' design that malvc^s for spr-cial 
• •ase in (;|")eration and ma i n tenanct.* . ft would be a 
[iiisl.iki.' tc claim tiiat the sysceni is frt?e froiU frills, 
though non*.^ interfere with system operation. Tlu^re 
.ire two cameras pc^r c 1 assroom' (n»^t three) : product ions 
.•an ht' handled bv a single studcait. Most equipment is 
solid St a t L' and unobs t rus i ve , but when a bet te r 
alternat.ive to tlu- (^jd audits uplinks .ippt^ared feasible^ 
it was installed, Tho St-.in ford system rep rti seats the 
best I'TC/, i ul-'U' i ng job for tlu^ money tMu* is likc^lv to 
find. 

MANAfiHMl-MT he success o f t: he Ke tv;ork is .1 1 t r i butab I e in 1 :\ rg,e 
nieasu re to ca. re f u 1 an(j (M' 1' i c it - n t inana)»em(Mi t , I'ho 
svs' »-in :•). ioac.C'S to put i"»n .I'lr^o:-";! AO hoiirs of I'l^^ p<'r 



day more than 300 days of the year. The number of *, 
students? per claj5s is growing.;' as well, with graduate*, 
engineering instruction courses now averaging more 
than 17 sti'.dents registered in one option or another. 
Frills are kept to a minimum; thore are no plans to 
switch color. . 

In the future the number of member ' . -ipanies, presently 38, will 
likely be increased to 50. Taping courses for wider distribution has 
begun and is likely to be expanded. 'Cooperation with other institutions 
will no doubt increase, most notably with the 'University of California at 
Davis (via a microwave link) and with Carleton University in Canada (via 
NASA Ames and the Communications Technology Satellite) . If patterns of 
the past continue into the future services will be expanded only after 
careful planning has assured technical, educational, and economic feasibility. 
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THE UNIVERSITY OF SOUTHERN CALIFORNIA 
INTER/\CTiVE INSTRUCTIONAL TELEVISION NETWORK 



Int rocluc t ion 



In the fall of 1972, Lhe University of Southern California began opera- 
ting an Inst nict Lonal Television Fixed Service system vhich .is organizationally 
arul Leihriically closely akin to the Stanford system discussed in Case Study 
No. VIII. The Southern California system-- like Stanford^s — was set up to 
deliver live video (with interactive audio) engineering courses for graduate 
credit to a number of companies in. the Los Angeles area. Accordingly, this 
case study will concentrate on those features of the. Southern California 
S>stem v/hicli are interestingly different (to the planner), from the gtanford 



Svs teni- 



f It .is convenient to discuss these' features under four headings: 
Regional Classrooms, Special Effects, Repeater^ and Taping. 

Regional Classrooms: In addition to the ITFS classrooms at the partici- 
pating companies, fhe US.C system has set up t\70 regional classrooms in 
industrial parks to make the services of the network convenient for continu- 
ing education students from companies too small to support reception facilities 
on their own. Since students from the public at large are also urged to take 
courses using these regional classrooms, it is possibleto study the .demand 
for various TV courses over a broader base of demographic variables than is 
possible with the Stanford system. The regional classroom concept also 
represents a potentially important model for more extended continuing education 
networking. 

.Special Effects: The USC system utilized a third camera in its classrooms 
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which pans over the "studio audience;" that 13, the in-classroom students. ^ 
Other special effects such as split screen images are also employed, and 
the system is equipped'- to transmit color. 

Repeater: Unlike StatifordVs Black Mountain transmitting site, the hills 
in Southern California make it impossible to achieve line-of-site transmission 
to all users. In consequence, a repeater is used to transmit to several 
company classrooms which arc in a shadow of the main antenna pattern. The 
'^verall roverage which ref^^^ltr^ approximates what Stanford arh-\^^-rs with a 
singu/ Lr,an.siniLI.i.ng .-^iLe. ihi^ iliastraLes a simpiu LruLh \.h.'.yn Inistrates 
atteirpts to construct universally valid cost analyses: Accurate estimates 
of rck-L'ived power from a transmitter cf known ou (■.;> '; power and antenna • 
riiar.i.-CerLstics cannot be obtained for the general case unless the ^ 
Lransniitting antenna can bo high enough to pr^->-lude shadowing effects: 
Since this is usually the-case only when ilr /ansmitting antenna is vejv 
higli (as with a satellite), transmitter configurations for terrestial 
systems must be designed for the contingencies of each par t icular si tuat i on . 

T.^ping:, Much more use of half-inch video L^.pe is made at USC than at 
Stanf.^rd both at tlu- companies and at the systL^m Lront end. Tapes 
ir.' ur..-d both to alleviate schedule problems on the parts of professors 
iud -uidents alike, and to form the substance of courses o^fered by 
specialists who may far frniii the USC campus for the academic year. 



Ope ra t ions 

. riie use Interactive Instruet ional Television (HTV) System 
operates on up to four ITFS channels from early morning until 9:30 
at: night. -U^ system currentl y broadcasts approximate!" 90 courses fnr^ 
v-redU per vear. Certain non-credit refresher course; are .'Jlso offer- 
ed, raul from t inu' Co time special lectures and conferences broadcast.. 
^1^^^ ^ r.-.^.T^: fc^r rlM' rv..tvMr{< '-^er\Mf-f^s /ire alnu-tst exc* I u", ive I v high 
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tt^clmolo'.'.v indiist ri i-^ in the* }.i>s An;;oU's arc.) (so/i- TaMi» IX. A), nosi course 
offerings are in engineering and mathematics. However, certain short courses 
are broadcast which cover topics such as ^'Management by Objectives" and . 
^^Communications and Organizational Behavior." Some of these special courses 
are originated by the Association for Continuing .Education and are obtained 
taped and ready to run. Most of ferings, however, are designed to take^ 
advantage of the live interactive capability of the Network. 

Except where noted in the introduction, the engineering details of 
the system are not interestingly different from those of the Stanford ITV 
network, nor are operating procedures. We therefore thought it more important 
to record the view of a customer of the system than to characterize material 
which is readily available in brochure form from the School of Engineering 
at use. Accordingly, the remainder of this section is based on information 
furnished by members of the staff of the Aerospace Corporation at El 

Aerospace Corporation was an original member of the USC-IITV Network 
and has become one of its largest users. The Company invested in equipment 
to allow for three classrooms to be wired, but the "classrooms" are in 
effect auditoriums which can seat from 35 (in the case of the smallest) 
to over 200 students. Although most classes have but several students, 
occasionally the large auditorium is needed for special lecturers or, as 
with a rec'CMU course on solar energy, for aiTomnodat in<'. over a hundred students; 

In the Fall 1976 semester, the Corporation has 48 students- taking 
courses over .the USC-IITV System; 21 are taking courses for credit, 25 are 
enrolled as non-credit attendees, and two are auditors. The Company pays 
all tuition and fees for successful student completion of both credit 
and non-credit classes, but auditors must defray the $20 fee themselves if 
they elect tliis (Pinion. This undoubtedlv expiains the relatively low 
♦ numoer of auc'irors .it Aerospace. 
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TABLE IX. A 



ORGANIZATION'S SLHVKl) BY Tllh 
use TNTKFL-VCTtVK INSTKliCTTONAl. TKI.KV'SION SVSTICM 



Hii^hfS Aire rat I Company 
let Prnpvilsioii l.aboralory 
Burrinighs, Bull ^ HovgL.1, Xctox 
Actron Division ot >UMX^niio I 1 /Ooui'. I as 
Sin>?,ur - l.lbrasc.ope 
HonoywL' 1 1 

Intornar ional Telephone T«>legra])h 

At-rospace Corporac ion 

rSC Information SeriencL's LnslituLe 

Ko c kwc II Inter na t i o na 1 

Magna vox 

use Regional Classroom^ 
rSC Regional Classroom* 



Culver C Itv, CaJ i forni 
Pasadena 
Pasadena 
Monrovia 
Clendalo 
Cov ina 
■ Van Niiys 
El Segundd 
Marina del Ht-v 
Anahe im 
Tor rant^e 
El Segvnido 
Wood 1 and H i 1 Is 



'*Rt-,^ional rlassroom^ iiave servod c'mp.oyees of additional organizations. 



COMPAiTf I.OCATIONS (197A) 



. Rftpional ClasjrocfM 
WoofJljnd Hills 



#JPL • 

Singef Libfrtjcope \ Mc Donnall Dou«>«*/ Action 



Bu' :>ujrn aixj Bell Howell 



Hughes Aircraft 
Coniponv 




Regional CiMsroom 

El Segundo 

• A»ro4(wce/Sa»T»$o 



HocV.well International 
I Autonetici) 
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For regular students taking the courses for credit, the fee is the Univii-s 
.tuition of $108 per unit ($324 for a standard 3 unit course) plus a $20 sur- 
charge for being a "television" student. Non-degree students may take courses 
at a cost of $34 per unit; their papers are collected and exams graded as with 
the for-credit students, but they are not awarded credits for a degree unless 
they petition the University at a later date. USC routinely allows for up 
tc four courses to be allowed as ''credit" toward advanced degrees if newly 
matriculated students render the differential fee. Some Aerospace employees 
who already hold Ph.D. degrees regularly take TV courses, obviously as "non- 
dee,ree" students. 

The Aerospace Corporation pays all fees for degree and non-degree 

students, and defrays the cost for books as well. In addition, the Corporation 

pays the USC Network $225 per month as a flat fee for ITV "participation," (USC 

uses a formula which reflects the number of employees at the company.) 

Aerospace Corporation employees tend to travel a great deal, so arrange- 
ments have been made with the Corporation to videotape lessons when a 
student must be absent. The Network allows this with the provision that 
users erase all videotapes at the end of each semester. Obviously, this 
option precludes interaction with the professor and the rest of the class, 
though it is clearly better than being absent altogether. In one case a 
student elected to take an entire course by tape, but according to Eleanor 
■Anderson, Aerospace Corporation's Manager of Staff Development, he found the 
course most difficult taken in this fas:h:on and plans to take others "in real 
time. " 

Ms. Anderson indicated that the talk back system is frequently used in a 
quas I •Hh.vLayod rnculc — i.r., f rtTjutMU ! y ;i >;t.ncU'iU vi ! 1 I r 1 cuhont' a colleague at 
another company after class to see if he is "having problems" on a particular 
point as well.. If he is, then one of them will raise the common question 
at the beginning of the next class period. The feeling seems to be thnt 
valuable class time should be taken up only with questions shared by at 



least several students— perl.aps a pedagogical advantage of the TTV class- 



room . 



Ms. Anderson also reported on the variations in the^iuality of instruction 
really good teachers do well on the TV; bad ones are very bad. At the urging 
of students she has occasionally complained to Jack Munushian, Director of 
the use Network. "Once in a while," Ms. Anderson reported with an air of 
surprise, "we actually succeed in getting a bad teacher replaced." 

• 

Table TX.B gives a picture of patterns of growth of the USC-IITV system 
since =iLs inception in L972. Aerospace Corporation personnel enrollment 
in use tel'evision courses appears to have reached steady state after an initial 
period of growth. At current levels of enrollment there is no real need 
for a fourth classroom to accommodate four sets of /students taking four courses 
Simultaneously, and the only time that such a conflict has ocqurred in the 
past one Aerospace employee took his course at ihe regional classroom in 
El'.Segundo (which is within easy walking distance of the Corporation). 

' I - 

/ I 
Ms. Anderson voiced ■ compla int s -'Out the high cost of maintjaining the 

service, but she was nonetheless enthusiastic about the advantaged of tlie ■ 

TTV system. - Aerospace employees who have .taken =-A.-urses are less ^reserved 

in their praise, perhaps because they are not burdened by having to pay for 

the service.; The most frequently m/mtionied advantages are a savings in 

time and miUi^s on the freeway. But when an engineer reports: "In a word, the 

system is 5;uperb:" one suspects that the electronic gadgetry of it all has its . 

charms as wel 1 . 

Costs ^ 

The US.C-TITV has provided SRC with detailed information about 

the capital and operations costs of its system. Although the per 

student costs of this system are high, they are still low when compared to 

the other systems in this study. Per-student costs are higher by 
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TABLE JX. B 



r 

.1 



ENROLLMENT IN 
use INTERACTIVE INSTRUCTIONAL TELEVISION^ PROGRAM 



?ter 



Total number 
of students in 
regular USC 
courses (Regular 
non-degree stu- 
dents and auditors) 



Average 

enrollment 
per course 



Total 
students/ 
year in 
regular 
USC 

courses 



Total 
enroll- 
ment in 
non- 
credit 
courses 



Fall 1972 
Spring 1973 
Summer 1973 

Fall 1973 
Spring 1974 
Summer 1974 

Fall 1974 
Spring 1975 
Summer .1975 

Fall 1975 
Spring 1976 



85 
119 

21 

182 
271 
32 

337 
309 
33 

300 
308 



3.4 
4.4 
3.0 

6.7 
7.5 
4.5 

8.9 
8.1 
4.1 

8.4 
8.5 



225 



485 



679 



608 



125 



604 



O f: ry 
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one vrdcr of magnitudo than pt: r . s i udent costs at ihe elementary level nation- 
al! v. and it Is c:l..»ar that the low overage per course enrollment .of 3.5 
.is chLofly responsihle for t])e inflated figures. Average system-wide pur course 
enrollm nt could probably increase to 20 without sacrificing most of the 
value of the system's live two-way nvidio interaction feature, and this 
incrt^ase would decrease per student costs by a factor of nearly 2 1/2. 

A. Start-Up Capital Expenditures 

The following is a direct quotation i ri)m ihv USC iuteracllve 
1 r.si r.ui-t iiMiai Television No twe rk/ s, sys Lem desc r ip t i on supplied to 
SKC . 

System Investment - The system was constructed with a $825,00 
grant from the Olin Foundation. The facility is housed in a 
renovated 500 square feet stand alone building that was previous- 
ly an engineer J ng library. Each of the four studio classrooms, as 
well as an auditorium, is equipped with three black-and-white 
cameras and a special effects unit. The system also has a 
color film chain for broadcasting of color sides and movies. 
Transmitters are atop Mt . Lee 15 miles from the campus and the 
STL link is by ITFS. Talkback from remote sites is provided by 
n\ radio in the ITFS band. The system also has available a van 
capable of reception at remote sites. Videotaping is presently 
done mairtly with 1/2" EIAJ ir.achines. 




B I rakdin.'n of Svs t cm I iivt's Linen I 



Hu { Id i \\\\ '..•.ul i f i <• . I c i o\\ 



Si u(i io . Mju i [inii. n i 
Bi'oad*.- .1 f o(ju i [MTicn L 



:M 1,000 
9 5,000 
1:5.3,000 
21 7,000 
20,000 
20,000, 

') M^i'! 
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It shouid' c ' noted that Lhe above itemize:! list T outlays does not 
' riudo the (approximately) $136,000 that was spent by the 10 user companies 
: .: Che use Information Sciences Institute for their reception and two-way 
: *;io interaction equipment. The list does include $20,000 allocated 
for two USC-IITN regional classrooms. 

Total start-up capital outlays (regardless of the identities of their 
sources) can be classified in the following way: 

1. Transmission Costs: $215,000 

2. Other Central Facil'ty 

Costs:- $55'*, 000 

3. Reception and Inter- 

action Costs: $156,000 

4. Other Costs 

a . Tes t Equipment : $ 20 , 000 

b. Vehicles: $ 9,000 

$959,000 



^ D 



^* 1975- "^6 Operations Costs 



Coursev/are Acquired Out-of' 


-House 


N^it* , UUU 


Rentcil Fees (2 Re^uonal Classroom^;) 


I J. , J u u 


Rental Fee for USC Central 


Fuel lily 


TO r\ o r\ J 


Director (part t ime) 




in nfin 
iU , UUU 


Technical Staff 




AO, 000 


Secretar ial 




8,000 


Studen t Operators 




10,000 


Courier 




11,000 


Printing and Mailing; 




2,000 


Rental of Tower 




1,800 


Equipment Maintenance 




7,000 


Vehicle Maintenance 




3,000 


Office Supplies 




750 


Cost of Instructor Stipend 


s 


8,500 



for Noiv-crediL Courses and 

Lease of Videott'ipes 

Slb0,550 

^Income credited to the television program does not include regular 
LuichMi even in cases wheru it is known that a student has enrolled for ^^raduate 
work only because of the easy availability of the television program. 

Television income is derived from a $20/unIt surcharge for regular stuJeni"^. 
I $5A/unit fee for non-degree studc^nts, a $20/unit fee for auditors and a yearly 
f"e charged to participating ctnnpanies* 

Total incoir^ for 1975-..) was $97,000 including $23,oOO from participafion 
'-■es, $AA,000 from special TV charges for regular USC course's, *>11,000 from non- 
..redit courses and $19,000 from lease of receiving equipment for company classrooms 

"^This c St is paid for by special NSF grant and is not included in the 
in ihc. operating budget against which student fees are as.sc^sser! . 

Tills cost is paid by USC and is not cliarged to USC-TTTN opeiatior.s. 

^"^This does not include a $50,000 deprec lat if)n allowance for capital invest- 
ment. It is not included in this operation budget beoausi' caii'al costs have been 
kL[*t sep.irate in all preceding: -/isc stud it'.. 

^USC-UT!l's own statement oi its operations budget re^-.isters a total ouilay 
of $102,030. This 1.. the fjgurr that user revenue:; f-.tudcnt fees) arr calculatrd 
to natch. Not included 'in TSC-llTN's user-assessment budget are (a) the costs 
explained in footnotus 2 and 3, nnd (b) the 014, OOf) for acquired out-of-hnuse coiii- 



It may appear that the foregoing estimate of the USC-IITN's operations 
costs is significantly incomplete because it omits the substantial price 
of the ac^-ual instruction that is telecommunicated to the remote students. 
For instance, salaries of the USC instructional staff are not included in the 
foregoing operations budget even though 68 non-degree enrollees in 1975-76 were 
charged a $5A per unit ($162 per course) supplemental foe that presumably went 
for more than just the TV costs. 

Any direct uncondiitional comparisons of the USC-ITl'V costs to the costs 

incurred by the systems in case studies 1-6 therefore would seem to be unfair 

to those systems since their operations budgets do include costs for ITV 
coursewiire, 4 

However, the fact is that "dsi^ect unconditioned comparisons of the 
foregoing budget to those described in the earlier case studies are (|iiito 
:.i 1 :; s ? 'i I f . 'I'hr -^vsL'.'Hs sludiiHi L-.irl]\'r* drlivLTod rV instniriion t !i;U vas 
added onto the face-to-^ace classroom instruction schools were already 
providing and paying i m . In^those systems, the supplemental TV instruction 
was also a supplemental cost added onto the costs for face-to-face classroom 
instruction. The TV did not substitute for the classroom teacher, nor did 
its cost replac e the teacher^s salary. So, budgetary parity between the IISC- 
ITTN and the earlier systems is achieved only if USC-IITN is not charged for 
the "live" TV instruction. 

Thus in all the case studies;* ITV courseware costs should be added-on 
instruction costs and only added-on instruction costs. 

C . Total System Costs 

Table IX. 'ii';pl.iv:; fin f( :.<' . 'xprihi i ! u r I'^/")-7(i as fiiiuM i.MU- iW" Lv;o 
variables: (1) capital outlays aimrlized over 10 and 15 yeai periods, c\n<J (2) 
all costs distributed over (a) all student contact hours in only regular USC 
courses, and (b) all student contact hours in both regular and non-credit courses 



The -student contact hour costs are high. However, the real value 
of these costs can be appreciated only if their dollar sizes are compared 
to the costs' of the professional time and labor that: would have been lost if 
the professional enrollees had been forced to lia t iru' m ilriv(' I 

thi'it- 1-M.;i:u.ss 1 <ua t. i tMi:; t t.> tin- I'Sl. r.impii.-. to .it. tcntl cl/issiS, 

The average enrollment in a TV course in 1975-76 was 8.5. If educators 
were to agree that this figure could be increased to 20 per course without a 
significant decrease in the educational value of "live" two-way audio inter- 
action among remote students and USC professors, then the student contact hour 
coses could be reduced from the present $5.01 to $11.13 range to a more 
attractive $2.13 to $4.73 range. 



TABLE C 



TOTAL ITV EXPENDITURES 









... ^ 












Gross 


Per Year Amount 


Per Year Per Stud- 


Contact Hour i Percentage 






Amortized Over 


end Regular Courses 


All Courses ■ of Total 




Amount 


10 [ 


15 Yrs, 


10 Yrs. ] 


15 Yrs. 


10 Yrs. 


15 Yr^ Hours 






< j 




_ — ^ 






'lOYrsI 15 7rfi 


I. Star Hp Capital Costs 


— — - — — — 












! I 




$215,000 

y ^1 1/ 1 ^1 'J V 


5 21,500 


$ M,333 


$ ..93 


$ .62 


$ .48 


S ,32 it ' 61 ; 


2. Central Facility 


$55<),000 


5 55,500 


S 37,267 


$ 2.42 


$ 1.62 


$ 1.25 


$ .83 m . 177. 

1 


3. Reception System 


$156,000 


S 15 600 


5 10, WO 


$ .68 


5 .45 


$ .35. 


$ .23 ; a y/, 


4. Other 


t ID nnn 
I? l^^m) 












j 


TOTAL CAPITAL 


$959,000 


3 95,900 


5 63,933 


$ 4.16 


$ 2.77 ' 


$ 2.W 


~ !~ 

1 1 
$1 .43 37;. j29X 

i . : 

1 1 


il. Operating Costs 197.W6 


$160,550 


J160,550 


$160,550 


$ 6.69 


$ 6.69 


$ 3.58 


1 

$3.58 '63!l \ in 














1 


CWM) TOTAL 




; ?256,80O 


$224,483 


$11.13 


$ 9.73 


$ 5.73 


1 

$5.011001 mi 






1 




, 






1 



/ 

/ • 
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11.1, SUMMARY AND CONCLUSIONS 



It is the nature of case study methodology to "suggest," not to 'prove," 
Case studies sacrifice the statistical security of large numbers in order to 
provide a more intensive and in-depth analysis of "whac is really going on" 
in a handful of situations. Accordingly, any conclusions offered here must -be 
considered tentative and exploratory. 

Such caveats notwithstanding, we were reassured to find that the themes 
which emerged ' from the case studies were quite generally supportive of the 
conclusions drawn from our other analyses. This cannot, of coMrse, be conside 
as an independent confirmation of such results since there were mutu 1 inputs 
and interactions along the way. But many of the fin<'* ^^.f, concerning such 
fundamental factors as land contour, geographical do . . "ecei Ing sites i 
the coverage area, and size of the total area coverr^.i a! i early independent 
of such criss-crossing inf luenc:es 

Tlie following is a brief distillation of the laju^ o-:. omes of tlio case 
studies; 

.Costs per student contact: ■ hour varied, en(^ mousl ^ 
across the nine sites — by factors of ten . r more. ^ 
However,, the dominant source oT variance was the 
cost of d cp i ng new programming mater 

.One source of ]>er-sit:e cost differentials was 
the fact that prices of major equipment have 
(led ?acd considerably as technological improve- 
ment::- und "airis production have far out pa cod 
i r.f lal i 'Ml'. iU-H'c, 5;ystems \/hich have been devel- 
oper} j-fci.rr ly tend to be less expensive tiian their 
cou^H ' 'rpn r t whi--h wt^re constructed earlier, 

.The ;,.t.terns of TV applications and user prefer- 
nc e s wli [ c h -mh e r g e , f r om these case stud i e s a r e 1 e s y 
pr e(J i c t : .» i e chan tht* findings on cost-re 1 ated issu .-5. 
M'ist systems demonstrate an increasing t«.'ndtjney tti 
use videotapes v;ithin a school to achieve 
si^hedi .iij; f i.e:-; i b 1 1 i I: y , evur ir there r.re multiple 
broadu ,Ls over -/natever el ec tr(.)n ic ileLivery systeni 
i ■•. used. For exam[)lts the H,i}M.'r stown system — 



Icng a model of central control o\'vr ITV prr)- 
gramming and usu--irf moving rapidl*/ uoward a 
decentralized system for reasons o- -educational • 
philosophy as well as conven i enc^! . 

.A number of ITV systems are not fui. -v utilising 
their capacity in terms of poten*:la: rhaniiel hours. 
In fact, a number of them are only Uf^ing about r.- f 
of the capac Lty . 

.There appears to be a rather .-.rprlsLng lack A' 
information on LTV u t i 1 iza t i o 'i , including -uch 
fundamental data as who v;atches it -^-Ki w*'i- ' . es 
not watch it an-ii why. 

.Diflerent levels of instruction have '.'^ »'y <::ifferent 
' l'''V scheduling requirements. Element;. l L-eachers 
generally require only moderate f lex .i [;• I lity in 
scheduling. Since one teache?* usi:al:.y has res- 
jvonsibil.i ty for teaching all r.sih j ccVi; to the same 
.set of students all. ,day long, tb ' .:!a.-:her can 
adjust the daily schedule cr -torm to ITV 
availability. Furthermor. , .:.v.:rse coverage is 
more likely to be standard < .i across a system, 
and the main source of var.Jtion is simple' schedulinj; 

.By contrast, junior high and high school t(?achers not 
onlv have ordinary timing problems but additional one 
whic:'i arise ) lom vari;i* ions in classroom style and 
emphasis. At thL'se :ov.'ls teactiers generally teach 
one subject to a numtr'f different classes, making 
scheduling much more J:t.rficult. In adLlititjn, instrur 
tors frequently have more discretion ahout whether to 
use all er p.^rt of a seri'.s or of a single program. 

. Somewhat paradox ictlly , tlu. college-leve L c lasses 
studied appeared to require least flexibility in 
scheduJ. ing. The ma i,' reason, of course, is chat 
a fi/ii'd time for cLiss is simply taken as a given 
by participants, just as it would be in a college 
classroom. Participating students are not, of course 
going frrtm one class to another all daylong in the 
manner of j)ublic school students. /Two of the systems 
discussed, the Un iver s i ty of South /rn California and 
Stanford nrL/TfHlte diffc^rent from lb. '.thers in 

f.hat they nic tv\)-wav voiee commini I'atii between 
hjtudents an/i i nsl. rue t i ona I stai'f^ Bntli cmp'hw 'in 
ITFS svstem\tn j/Lvliver n3^.4rirr'7rrea business t i riiis 
hoc;,..- . ':;ir,4-rHs^:v<^»^ - 1 r^' r\y(^^\\i<\ js pari-i sUulrnLs. 
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.The two-way inlc r a i.^' . fornuit;, t)f: ccnirso, dLctatus 
a 'firm schedule lor v:Iasses». Howcve»r, wc; note that 
some of the participating companies cape classes 
upon the request of students w^hose travel schedules 
preclude attendance on a given day » 

.Two of th:? systems studied, those in Broward County, 
Florida and the New York Archdiocese, reserve sub- 
stantial portions of their broadcast capacity for 
responding to special requests, on a call-in basis. 
User demand to tlate has btien rtVativ^ly low. The 
reasons for this are not clear. 

.One trend runs somewhat counter to other general- 
isations about -'flexibility." There is a tendency for 
[TV programming to be dominated by series formats rather 
than individual programs. Although using a series 
requires more advance planning than using a single 
program, thu per-hou\r costs of , series are substantially 
lowur than those of ^'spec ia 1 s ,^ -V^t^cause vendors' 
handling, advert is ing\ and accounting costs are about 
the same in el:'.<M' casu. There appears to be, however, 
a decided preference toward series" which can be broken 
into shorter units of a few related installments. 

.Vie .ilso disccvert^d a large amount of continuing e»xperi- 
nu'ntation with different patterns of use. Thert^ was^ a 
•;LMicral prufert*nce for short programs over long ones 
l)ut no c:lear prcf er l'uco for greater — or lesser — 
fxposurt' to 7TV as distinct from face-to-face Instruc- 
tion. In fact, cis tuatihers acquire more, experience 
in tiie usu of 1 TV , some distinctions of tins sort bt-gin 
to break th.^wn. Many schools would like to move 
toward situations where a teacher can work tiirectly 
w\l\\ s om f I )a r t of a class while the r uma I nd e r o I 
Ihu class watches instructional television. 



[{as tbort; lv_a'n any trend in increased or dec.reaseti use, of. ITV overall? 
We have no basis for y.enera 1 i i ng on this pcrint. Spokospia'sons for halt the 
systems contacted said that they favt>red Increased exposure to ITV f(n- the 
students presently re.icbetl bv t luM r systems. Only liav.;erstown is moving toward 
a decrease In student exposur*', but ex[){:'sure there* lias been relative* I y massive 
in the p.isl, cnmi/a r rd lo syj: terns in the country. Most of tlu* p«.'rsnns v; i t 

whom we discuss-M.! this issu<.- did not ^',ive it hU;h priority, possibly bi't:ausfv 
tliey regarded It as ,i muit: apprMpriate decision \ \n' iIm: users, rather tiian 

F 7 

the managt^rs, '»f a system. ^ \J i 

2fA 



Any future statistical comparative analysis and evaluation of ITV 
systems will have- to be preceded by the creation and implementation of adequate 
student use measurements. To a large extent the usefulness and feasibility of 
future research on ITV delivery systems will require coming to grips with 
the questions of utilization patterns. 

The notion of "potential classroom contract ' hours" is valuable for helping 
to frame policy questions about the allo«a/ion of a schoor system ' s resources 
to the mass-distribution of ITV. In the cases studied, systems often chose 
to invest resources in "surplus" output for the sake of flexibility. To decide 
whether this magnitude of "surplus" is cost-effective requires data on how it 
is actually used when it is available. 

In comparing the difference between the New York system and Broward County 
in their respective gaps between their volume of service and potential consump- 
tion values, one might conclude, for instance, either that diverse programming 
for diverse audiences exacts a high cost-penalty, or, conversely, that achieving 
cost-eftectiveness with ITFS technology exacts a conformity-uniformity penalty. 

,For many purposes, "potential classroom consumption" is unrealistic. What 
observers need is a picture of actual student consumption. These data, although 
absolutely fundamental for authoritative and accurate evaluation, are generally 
not collected by ITV systems themselves or by anyone else. Only two of the. case 

study systems, Broward County and WVIZ, Cleveland, did collect data of this 

type. 



26B 



262 



\ 



\ 

APPENDICES 

\ 



269 



263 



Al^PENDiX A* 



CO ST COMPONENTS 

This Appendix provides a guide to the equipment and costs listed under Lhe 

cost components of tho complete and comparative models of Sections II and III. 

i 

The models are based upon prototype ITV services delivery systems. ITV services 
are programs which can be viewed in the classroom or elsewhere by students. 
The emphasis here is upon elementary and secondary schools,/ not "elsewhere." 

The deliverv or distribution system ^ej- _se is the means of ,'conveying the ITV 

i 

signal to the viewing place. The modes of conveyance studied in this report 
are satellite, cable, inst ruct ional television fixed service (ITFS), PTV broad-, 
cast and material recorded on videocasset tes (films, videotapes, or videodiscs). 
Utilizing these delivery modes, service distribution systems can he defined for 
regions using systems based on the different modes. The cost estimates are 
bnilt up by soecifying cost componen* of classes of costs and summing the com- 
ponents to derive total system i:ost. A listing of the c6st components is con- 
tained in Table A-1. Some of the components are constanit to or common across 
all de.l iverv modes. These common components {ire d I'.scu^.'lcd first. The otlier 
components are diS'-MSsed under i.?ach delivery mode. 

c:OMM()N CO MFONKNT S 

^> 

r)ij-;2_l_av Kquipmen t 1 

Display ■e(iuipment refers to the television monitor/receivers used in the 
schools. Niost scliools own TV sets now, which may be mounted in walls in special 
TV rooms or plac ed (^n movable carts so they .can be wheeled Lo different rooms. , 
Classroom-use televisions require large screens ot 217 or more and can be either 
black-and-white (.r color. Because of special purchase agreements, buying in 
hulk, and the varL.ay of features television sets can possess, they vary con- 
si(h»rahlv in pri B/isic black-and-white models c:an start at under $200 while 

expens've ci'lnr nio.U'l:: ran run over $1,000 witii prices increasing witli screen 
si:':e. In mo-;t of iho calculations in this report, $400 is the listed price. 
Ot ((Mirso, lor cnsl r,0'.l c ! i n,'. pu r [). is* 'S, ^ h».' initial price is j^pread ovlt Uic 

■'^ These comm-. ire (lesign(.Hl to accompany t lie cost analysis in Chapter Two. 



COST MODEL COMPONENTS BY SYSTEM 



Mailed PTV Cable- 

Co mponu nL Satelli te rrFS •Mate rials Broadca sting casti 

Satellite Rental X " - 

Uplink Facility and 

Studio X 

ITFS . . ansmission X 

ITFS Broadcast Studio X 

Mailing and Dubbing X 

P'l V Broadcast Fee X 

Cable ^'Rental" X 

Interconnection X X 

System Management XXX XX 

Programming XXX XX 

Display Equipment X X X X X 

V ideocassette Machines XXX XX 

Videocassettes XX X X X 

School Wiring .XX X XX 

School Headend XXX XX 

School Reception XXX XX 



An A indicates a probable non~zero value for the component in the given 
s V stem. 
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expected life of the set (with heavy use but goo*.; car(? ami ma Lntenan*.- i — five 
years). The maiiitenanci* and opuratLoii 01" :t set is figured at 15% of it:s annual 
capital, cost. For die cost estimates modes in Section II., it was assumed that 
each school would possess 8 televi.s ior»s purchased at tl'te price suggested above. 
To some individuals, this numi^er may appear too extravagant, to others, far 
too few. One's opinion of the 8 TVs figure will depend upon the number of 
classrooms in one school, the expected prevalence of use of ITV within the 
school, and tlio local school budget. C^learly, tlie number of TVs in a school 
is di.scre't Lonary anil the eight, used in this analysis i-an be treated as an aver- 
rige across all schools served by the delivery system. If cliis average is 
changed by on(.', then the effect: on total system cost is $92 times the number 
of schools in the system. 

V i d_ep_cil^'^_-^_t^t t e __MjicTi_i 1 1 s 

Video(*asset te machines for recording and p laving programming in sirhools 
provide great f i ex ib i 1 it y ' i n sch.cdul ing and give teacliers control over the use 
of ITV. File machines cou'id '')^^■'ted in c lass rooiiis , media centers, or scliool 
headends to facilitate t. ran rim f ss ion of programming over a school's internal 
dis t r ibu t i,on system. Ther*.- ar-» numeri)us producers of v ideocasse t to recorder/ 
players, and tiie market is iiighly competitive. Priee quotes for tlie equipment 
rang(^ from S3, 000 do'^i to commercial model.s now marketed for slightly under 
$1,000. Different models ha ue a vai'iety of foaturs including oi*f-t he-air 
recording, slow motion, ^wA automatic timers. The price used in Sections 
and HI, $1,300, is spread over the f Lve-year expected life of the equipment 
and may be a little high. 



V i (1 o c a s s L^ t 1 1\ m, 1 ( . • i i n t» s a i' e a 
with a $300 annual cost ea..:h phc. 
If any, of mai:-hin*.*s owiu.'d bv eaeh 



lelatLvely expensive feature of ITV systems 
$ 4 !) ma i n !. una 11 c: e a n d (Operation. Th e n u mb e r , 
school is t^ompletely d i se ret ionary , Tiu'et.* 



was used the number pet* school in Section II of Chapter Two, though thpt 
number should not be interpreted as a recommendation. 



Videocassettes 



Kach school will require a supply of videocassettes to complement ics 
vldc'ocassot te machines. The cassettes and the machines have to be compatible 
and the playing time of cassettes varies (again, they ha/e to be compatible 
witli the machines). Th-?. anaJysis in Section II is based upon cassettes with 
a one-hour -playing time which sell for about $20 and which, conservatively, 
can be expected to last five years. The number of cassettes each school 
should possess will depend upon the number of hours of programming telecast 
p-r day and upon the need to co])y and hold the programming for replaying to 
accommodate scheduling problems or for special viewings. In the cost esti- 
mates of Section 11, it is presumeci that the schools would prefer to have the 
capacity of kee])ing programs for one week. 



ScIkk^I Wlr lag 

La order to convey television signals throughout the school, schools 
require an ir.cernal wiring system. The cost of wiring is influenced by 
factors specific to schools and In the localities. If conduits are already 
in tiie scIiodIs, th^' installation of the cables themselves is considerably 
cheaper. Local Vabor costs are also an important determinant of the cost 
of wiring. However, a figure of ^120 per room is a reasonable price quoted 
bv botn contractors and si*ho(jls which have recertly had such work done- 
(;iven a per room price, tho number of rooms per scliool is the major deter- 
mlnarit of i:ost. Our cost model Is based upon an average of 20 rooms per 
school. The 15 year estimate of the life of the wiring may be conservative. 
At 15 p^'rc-i.-nl Ml .cin-iai 'apital cost, ma i n t ^'ri.nu' c and i)[)eration cost is 
also part of tliis c oinponeiit , O '7 *) 



Ut t ice buppiius / :>^J 

Cost of Instructor Stipends 8,500 
for Norw-credit Courses and 

Lease of Videotapes 

$160, 550"^'^ 



^Income credited to the television program docs not Include regular 
tuition even in cases where it is known that a student has enrolled for graduate 
work only because of the easy availability of the television program. 

Television income- is derived from a $20/unit surcharge for regular students, 
A $54/unit fee for non-degree students, a $20/unit fee for auditors and a yearly 
t*.'C charged to participating coTnpanies. 

Total incon.o for 1975-76 was $97,000 including $23,000 from participation 
r.'os, $44,000 frc'T special TV charges for regular USC course's, $11,000 from non- 
. credit courses and $19,000 from lease of receiving equipment for company classrooms. 

"This cost is paid for by special NSF grant and is not included in the 
in the operating budget against wliich student fees are assessed. 

This cost is paid by I'SC and is not cliarged to USC-TTTN operations. 

^This does not include a $30,000 depreciation allowance for capital invest- 
ment. It is not included in this operation budget because capital costs have been 
kept separate in all precedini;: .--ase studies. 

^USC-IITii's own statement of its operations budget registers a total outlay 
of $102,050. This is the figure tljat user revenues (student fees) art- calculated 
to natch. Not included 'in USC-IITN's user-assessment bud|>vet are (a) the costs 
explained in footnotes 2 and 3, and (b) the $14,000 for acquired out-of-houso course- 
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However, the fact is that "dsirect unconditioned comparisons of the 
foregoing budget tpO c. - j described in the earlier case studies are quitH* 
pti;;.'. 1 n 1 (.^ . Thr •^vsL(.'n>» siiidiiHi iMrlici' lU* I i rt'd TV i ( i-iu* t i on I'nnl vm.s 
added onto the face-to-iace classroom instruction schools were already 
providing and paying for. In^thuse systems, the supplemental TV instruction 
wa5i ilso a supplemental cost added onto the costs for face-to-face classroom 
instruction. The TV did not substitute for the classroom teacher, nor did 
its cost replace the tec'^cher's salary. So, budgetary parity between the USC- 
IITN and the earlier systems is achieved only if USC-IITN is not charged for 
the "live" TV instruction. 

Thus in all the case studies*;' ITV courseware costs should be added-on 
instruction costs and only addcd-on instruction costs. 

C . Total System Costs 

Table iX. >: (iispl.iv,; tiK f» t.il fxpi'mi i t nrr inr l^r/')^7(^ as Innrtinns ni lv;o 
variables: (1) capital outlays amortized over 10 and 15 year periods, i\u6 (2^ 
all costs distributed over (a) all student contact hours in only regular USC 
courses, and (b) all student contact hours in both regular and non-credit courses. 
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CSOO^OOO per cliannel per year (which, on a 42 per day,, 365 day basis is less 
than $100 per hour) to Lnt e rc:onne*.' t member stations who^ will install receiving, 
terminals costing about SIOO^OOO each.. This typ^ of interconnect ion -system 
is the other extreme from Lhe high-powered direct broadcfist system. 



Satellite Rehtal ^ 

The $500 per hour satellite rental figure was the same figure used by 
the STD (see the STD Final Report, p. 294). It is considerably larger than 
the approx*' na tely $100 per hour PBS will be paying for one hour of broadcast. 
However, ATS-6 is a higher-pcwered satellite. The crucial assumption is 
that for a flat $500 per hour fee, educators could rent as much satellite 
broadcast time over as inany channels as they need when they need it. 
Perhaps conmion carriers will someday be able to fulfill such requirements, 
though t^ey cannot at present. Moreover, if educators sponsored the launch of 
satellite, any unused time would increase the average cost per hour of broad- 
cast rime> raising the rental figure. 



One other point is the insensitivit/ pf the rental fee to N, number 



while the $200,000 operating expenses for personnel and building rental is 
based upon ESCD costs. Under some circumstances, educational users might be 
able to share studio facilities with other groups or institutions, substantially 
reducing costs. The expected life of ^he studio, listed at ten years, 
is probably a somewhat conservative estimate. 



School Headend ' 

The signals from the satellite received over the equipment located 
the school are sent through an amplifier located at a school headend 
before being sent through the school ;viring system for internal distribution. 
The amplifier's cost'is about $500 and car be expected to last ten years. 
The head'end^^may also contain videocassette machines and other ITV equipment. 

School Reception Equipme:it 

The receive;only''terminais of the I^SCD consisted of a lO-foot parabolic 
antenna, a preamplifier , 'and demodulator. -The c^ost of the terminals was 
approximately $3,000 each. The $6,000 figure used in Sections II and III 
is a multi-channel receiver version- However, recent rutnors suggest that 
Japanese developers be able to market recei-e-only terminals for under 
$1,000, indicating that the $6,000, figure i:^ pessimistic. An exf>ected life 
... -._ _<r „^^ya is lonefir than that .suggested in thdr STD 



school year 1974-75 identified 93 systems operating over 252 channels. Among the 
operating stations. 89 repeaters (reception/transmission stations wMich boost 
and repeat^ the signal) were in use. The reader. .is referred to ■, V,^ .-as., studies 
in Chapter Three cf this report for descriptions of operating IT. 



z enis . 



■ ITFS systems are engineered for the a.': population and sp;-!* -rlity 
they serve. The placement of broadcast towers- "1 studios is di-.^ar^c t,y 
thil^distribution of the schools or other sites be served and 
graphical features of the coverage area. /A te rat; .lear of ob- 
stru.-'ions and a aense and concentrated user pep .. U'. : ion provides the most 
propitious circumstances for ITFS, while a scatt.ved user population in a 
mountainous region or a region with o.thet ubs tructtor.s inhibits the effect^.e 
range of the broadcast signal. Trade-offs occur between the cost of the 
reception and broadcast equipment. .especially the broadcast tower and the 
number of receiving sites. We attempt to quantify the effects of terrain and 
population distribution by using a variable, t. (the inverse of the quotient, 
the number of schools N per ITl^-S ^ b ^•oadcast site) . , The inverse is us.d so 
that the product tN yields th^^ nunr'^eT , of brnadc?st sites. 

The symbol t can ..o th/ught of as an average derived en pirically by calculat i.a;-; 

the simple weightci aver.:r^. of al^ the t values of all the broadcast sit-.s. 

■.. , ,t - . ^. J J c c rs-^ '^•^ >■ o v,o ^T.^^:■f>n a Tjerfectiv 
Effectively, this makes it xmpussxtM-t; lu ux^ - • 

DODjiation densities • FcV 
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trequency or channel to another if coverage areas of signals overlap. "Any 
system needs at least one broadcast srrdio or transmission origination . 
site. Signals can be repeated/ translated until they deteriorate too badly, 
three to four repetitions being the limit. It is nl.-,o possible to use 
point-to-point microwave^ relay betwt.:n origination and other transmission 
sites. (See Case Study I: Tiic Archd ice e.-:;. ^\ Nftv^ York., 

A variable t' is defined for the ITFS ccst model with t' equaling 
the inverse of the number of reception sites, N, per ITFS transmission 
' jriginatio'n sites. Then the product t'N equals tl-e number of broadcast 
studios. Also, it is possible to expiess t' ar a function of l, say t'=at 
where one broadcast studio serves 1/a transmission sit is. For exaiT.;.le, one 
oricinaticvn site' with 8 transmission sites would i^ieM t' = 1/B t. 

I TFS Transmission 

For either a repeater or broadcast origination transmi: .er, transmission 
costs are fairly uniform with a price of $15,000 per transmitter i e.. per 
channel I. One channel is required for each six ho-,irs of broadcast t i. .e . 
However, the most important segmen! of transmission -ost couid be the cost 
of the transmitting tower. The tower cost cov.xd range fvom under $10,000 
to over $300,000 depending upon topographical ."d man-made physical features. 
This capital equipment has an average expected 1. . . of fen or more years. 

, . ... vin^oT-ct-nt-fiH R'nr.p. thev can 



the recorded programming. Roughly $50,000 will ensure a good studio which 
.:ould be located with a .school and operated by in-school personnel. If the 
organisation site has to be located elsewhere, studio costs would increase. 

Ln ter connec t ion 

As mentioned above, recorded material is used as an origination format 
Liv ITFS broadcast studios. Programming can be recorded on videocasset tes 
and sent to the broadcast studios. A four w -ek period would be sufficient to 
ensure that a day's programming can be copied on v.issettes, inailed to studios, 
plaved, and returned for re-use. Videocasset tes were described earlier. The 
mailing and dubbing cost for each hour of programming was estimated as $5.00, 
although this is highly variable. Estimates from different organizations 
have provided a range of per hour costs from $2.00 to $20. The stock of 
cassettes each studio requires is (PQ), P,the number of school d^ys in four 
weeks and Q, the number of program hours per day. P is taken to average 20. 
If programs are repeated during the week, then the hours of programming on 
tape will be lower than the number of broadcast hours. Microwave and satel- 
lite broadcast can also be used, as interconnecting modes though Sections II 
and III are based upon interconnection by mailed materials. 

School Headend ^ 



for the ITFS svbLom is the same as under 



MAILED MATERIA! ' 



A mailed materials systems is similar to the interconnection component 
described under the ITFS system except each school is Its own transmission 
site. Similar to the case of interconnection, each school needs a stock of 
videocassettes equal to 20 times the daily number of hours of programming (ex- 
cept for repeat broadcasts, say if every program is repeated twice, then the 
number of cassettes [20] [1/3] Q) . Systems of> this sort are in operation in 
many places, and examples are included in the case studies. New York State 
provides a similar service with schools having the' opportunity to request 
copies of materials. Many school district, have their own film libraries, 
mailed materials are not restricted to a cassette format. As mentioned, film 
is one possibility while a developing technology, videodiscs will be available 
soon. Videodiscs with players selling for under $500 and discs for under 
$5.00 could become important. 

School Headend - School Reception 

Besides an amplifier at the school headend, a mailed materials system 
requires videocassette machines at the headend. Effectively, videocassette 
machines play a role analogous to reception equipment In systems based on othe 
delivery modes. One videocassette machine is required for every six hours of 
broadcast time over the school's wiring system. Commen-s made under the 
Videocassente Machine component are applicable hert. 

CABLECASTING 



hbld converters. The system' operator can merely modulate his cable on those 
frequencies corresponding to ordinary channels 2 through 13, giving a theoretical 
maximum effective channel capacity into subscribers' homes of 12 channuls in 
die case of a single cable system and 24 in the case of a dual system. In fact, 
fnis capacity is optimistic for most installations, for channels occupied by 
strong ovar-the-air signals mu^t be left dark to avoid possible interference. 
(Of course, signals from local' VHF stations will be cablecast on other channels.) 

UV have developed a theory according to which this state of affairs may 
work to the interest of those interested in delivering TTV to schools. Let us 
first distinguish two cases which in the interest of simplicity can be called 
•new system' and 'old systems', neither incorporating set-top converters at 
subscribers' houses. New systems will typically be characterized by high quality 
cable and broadband solid state amplifiers which are essentially linear over 300 
>niz. In brief, they will be able to cablecast high quality video over very nearly 
300. MHz with high mean time between failures ai-.d (owing to amplifier boxes using 
plug- in modules) with low adjustment and maintenance costs. Old systems seldom 
share these virtues. The combination of high cable losses and non-linerar ites of 
the trunk amplifiers effectively limits their video signal carrying c^^acity 
to a very few more channels than the 6 to 12 they are presently cablecasting. 
• Accordingly, the following remarks will be primarily (though not exclusively) 
applicable to 'new' sy^-.tems. \ ■ 



space available, (This figure should be doubled for a dual cable system,) Cable- 
cast signals in the mid-band or superband regions^could be received by anyone 
with a converter while those without converters would experience no interference. 
This, of course, presents an intriguing possibility for school systems, for with 
low-cost (approximately $50) converters associated with each TV set (or even 
fewer if they are installed at the local headends of school distribution 
systems), one had the potential for receiving a great deal of ITV. Neglec, ing 
maintenance, headend costs are on the order of $2,500 per channel for the mod- 
ulator to cablecast the materials, 

Where it exists, cable is part of the communications infrastructure of the 
local municipality, -The laying or stringing of cable headends in a region de- 
pends upon the number of independent cable systems. Of course, the number of 
schools per cable headend is given by the placement of cable systems. For 
our analysis, the variable h is the inverse of che number of schools, N, 
per cable headend, and Hn equals the, number of headends. All these headends 
have to be interconnected, and it is presumed that mailed materials will 
be used. 

The key to cable cost is the concessions the cable operator can be. 
convinced no give to che local municipal i ry , Strong bargaining before a 
local license is granted can ensure schools being hooked-up and that they can 
have access to channel space either at a nominal cost or no cost at all. Cable 
operators find that community good will can be acquired by making excess channel 
sj^.ice available. 

Cable Rental 



Rental fee for cables can bo expected t:o bo highly variable. One channel 



i nter connect ion 

Int erconnecLion for cabLe- systems is tho same as for H'FS, likewise 

using mallevl maierLals with the number of [leadeiuis to be interconnected 
equal to hN. . / 

PTV broadcasting; . 

Public television stations have broadcast educational programs for 
in-classropm instruction since they began operat 1 iv?, . Large networks such as 
the Eastern Kducati(Mial Network connect stations wiijch receive programming 
sometimes for dciyt i.me s imu least i !ig , sometlmer. for taping and rebroadcasting . 
With PBS switching co a satellite-based interconnection network with three 
or four channels, this means of interconnection should remain available. 

The number of schools able to receive PTV broadcasted programming is 
limited to the broadcast range of the ^^tations. There is also the additional 
limitation that since most stations operate on one channel, only about six 
hours of programming can be broadcast daily. 

Broadc astin g Fee 

Whether or not a local PTV station is compensated for providing ITV , 
operating the station is expensive (although operating and capital costs 
vai'Y highly from station to st^^tion), A figure of $150 per broadcast hour 



schools so that VHF channels will be used for viewing. Convertors cost about 
S50 and can be expected to last 10 years. 

School Reception 

High quality reception anntennas can- be used to improve signal quality and, 
effectively, to increase the broadcast range of the PTV stations. As an 
average, the antenna and mounting could cost $150, though the price at 
different schools may vary greatly. These outdoor antennas can be expected 
to last five or more years. 



appendix b* 
•jeriving comparative cost equations 

Comparative cost equations are derived from the comparative cost 
coraponents (see Section III ) . In the following five tables, the name 
of the cost components, their full mathematical expression, and their simplified 
mathematical expression are presented. The columns of simplified 
expressions are summed to derive the basic comparative cost equations 
from which the compaiative cost per school equation is derived by 
dividing the original equation by N, the number of schools. 



SATELLITE SYSTEM 



Comi^nent Expression Siiiiplified Lxpression 

Satellir.; Rental (180) ($500) $90,000 

Uolink Facility 

'and Studio • $200,000 + ($250, 000/..0) (1.15) $228,750 
School Headed ($500/10) (1.15) N^, $ 58 

School Reception , (6,00i^ ) (1.15) $ 826 



Satellite System Comparat ive Cost : $228,750 + $90,000 Q^, + 920 = C 
Satellite System, Comparative Cost per School: 

$228,750 + $90,000 



+ 920 = C/N 



c (C/N) ^ _ $228,750 + $90,000 Qj, 

nM 
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size, perhaps as a proportion ui uuuai by&Leui cu&u unuu^^u unc mx^iit. cav-c^-c 
some economies of scale in administrative functions. 



It is not clear that a delivery system based on one communications mode 
or another would require sufficiently different management duties t.^ 
cause costs to vary by type of delivery mode. The figure used in tp.e 
cost estimates of Section TI is roughly based upon the experience of the ESCD 
and was used only to comnlete the example. 

Programming^ 

The example in Section II (ol Chapter Two) was constructed to underscore 
how important programmios costs are in the overall cost picfure of a delivery 
system. The' $15,000 per hour figure in the sample estimates was based upon 
production costs from the Satellite Technology De- onstrat ion (STD) (see the 
STD Final Report, page 298) and is not its most expensive program. The varia- 
bility of program costs is immense with Sesam e St reet running over axx approxi- 
mate $50,000 per hour with hours of* commercial programming over $200,000 per 
hour (see Noll, Peck and McOowan, Economi c^ Aspects of Televi sion Regulatio n, 
p. 224). Altei-nat ively , locally proclu.ted programming, effectively the taping 
of; lectures, experiments, or events can cost relatively li t:tle. Sometimes, 
programming will be donated "free" to local schools or larger organi::a t ions . 

However, to a cert lin extent, quality can expect to he a function of pric 
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The s.at.GlliL<j system fur which costs are estimated in Section 1 1. (of 
Chapter Two) was a multi-channel verr.ion of the ESCD. A central uplink facil- 
ity transmites the programming to a high-prowered ATS-6 type satellite in geo- 
stationary orbit which broadcasts to relatively low-cost receive-only t-^rminals 
each of which has a parabolic dish antenna, a down-converter and a receiver. 
It is because t he "-.a t '.il li te is high-powered that low-cost r<iception equipment 
can be used, making the system feasible for direct broadcast to schools. . 
A number of studies have been written about cost optimiz ing— the trade-off 
between the cost of high-powered satellites and low-cost ground terminals 
(see Stagl c^ a^l . , QDn^pujejzAk^MJIoJH!^^^ 

ajia OpAii!li-'?iltions and reference therein)-and no attempt will be made to deal 
with that complicated subject hero. 

it might be useful just to make note of some recent experiences with 
satellites. Kducational experiments are continuing over high-powered satellite 
with CIS (CMunications Telecommunications Satellite) as ,the carrier. How- 
ever , the availability of high-powered satellite transmission time is not 
established, though a large-enocgh commitment by an educational system could 
promote' making the capacity available. Video transmission over less powerful 
satellites is occurring with Home Box Office connecting its cable distributors 
"by -satellite. The PublicWiroadcasting System has announced plans to rent 
three (eventually four) sa^teUite channeLs from WINSTAR at a rate of approximately 
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ttie STD (see the SID Final Eeport, p, 25'*), It is coosiierablj larger tb 
tlie approic'iatelj |i per tar PBS dl! k mi for one hoor of broaJcast, 
taer, lllS-6 is a Mglierf yereJ sateLitt, Tlie crycial arfuiption is 
tliat for a flat |1 per liour fee, edocators tdi reot as icti satellite 
broaJcast time over as my cbnels as ttiej need wbei ttiey need it. 
Perhaps cowo carriers will soieday be able to fulfill such reqeireients, 
though caiot at present. Moreover, if educators sponsored tbe laoncti of . 
satellite, any unused tiie would increase tbe average cost per hour of broad- 
cast tii. raising tbe rental figure, 



beiore being sent w^w 



lint is tbe insensitivit; of tbe rental fee to i, niber 
ul users, as presied in Sections II and III, tever, if larger values 
of ieotaileda larger area to cover witb a beam from a transponder, tben tbe 
satellite's radiated power density would falHbus increasing reception costs. 

Uplink Facility and Studi o 

It is assuied all eartb-to-satellite transmission originates from one 
transmission point, He $250,1 ;\ipital,cost of , tbe broadcast studio and 
is based upon current E sstimates for tbeir lulti-cbannel system 



cost is about 
i^av also contain 




videocassetteiacbines and other II! eiuipient 



ScbooHec^^ 

lh„eceiveonly"tetiin4softbefflconsistedofalC-foot parabolic 

or. The iost of tbe terminals was 

used in Sections II and III 

is a.lti-cbannel receiver version, llowever,rrt 

developers toy be able to'marletrecel:«nlyteriinah^ 

indicating that tbe IMM *^i^P»^''S'^ 
for .HeriinJsof eight years is lofr than tbat,sugg^^^^^ 

f.„jljeport (p, 252) which helps to counter-balance 



rtology is progressing sort'that these cost estlitesa^^^ 

susceptible to change, and they are also 
(io tens of liigh-or lov 



fwrniorm tiansiitter) 



;iitiallvbefiii3lly;!™iiii)l?ff>"li™to purposes. 



INSIITIil MISIOS 



Wrty-one channels in tbe 2,l-2,b5fli:i'^"rirn.iemill.ir^^ 
national uses, r^^t.nalisso:idon of teio^^ 
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mountainous region or a region with o.ther ubs truct-lo..s inhibits the effecti^^e 
range of the broadcast signal. Trade-offs occur t^etween the cost of the. 
reception and broadcast equipment, especially the broadcast tower and the 
number of receiving sites. We attempt to quantify the effects of terrain and 
population distribution by using a variable, t. (the inverse of the quotient, 
the number of schools N per ITIJ-S ^ b ^ oadcast site) . , The inverse is us.d so 
that the product tN yiel ds th^ nu-^eT , of b^nadc??^^ sites. 

The, symbol t can ..o th/ught of as an average derived empirically by calculat ia;-. 
the simple weightci avor.:r^. of al^ the t values of all the broadcast sif.s- 

■.. . ,t - . J J c c ^-^ r^.^ t- < :■ o Ko ^T.^^:■f>n a TjerfeCtiv 

Effectively, this ma^es ic .LmpuHs.LLM.c lu ux^ -..>.---^ - . 

mliform region and one which has highly varying population densities. Fov 
■ example let us .imagine 'two regions with t values of .05, each u. ing tv 
"transmitting stations. The two in the lirst region could eac . serve 2. 
school,s while one In the second regio: could serve 30 schoolr, and the other, 
ten. Using an average t for the entire region disguises th. within-regio^i 
differences. Though this is acceptable in models designed make estimates . 
Of aggregate cost or .to compare systems in aggregates, it obscures- d eta:- 
important in ITSF system design. 

Not all transmission sites in an ITFS system require bro.cor.st studios. 
Some sites can 'be repeaters which receive, boost, and rebroadcast , .ignal. 
' To prevent interference, tran.slators are sometimes uses to. translate from one 
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originaticvn site with » transmission siues wuxu ^ ^.^ . ^ 



LTFS Transmission 



For either a repeater or broadcast origination nransmi: er, transmission 
costs are fairly uniform with a price of $15,000 per transmitter i e., i;er 
channel I. One channel is required for each six ho-irs of broadcast t i. .e . 
However, the most important segment of transmission -ott couid be the cost 
of the transmitting tower. The tower cost coi.xd range fvom under $10,000 
to over $300,000 depending upon topographical . "d man-made phynical features - 
This capital equipment has an average expected 1 .• of ren or more years. 

The importance of tower costs cannot be understated since they can 
vary bv a factor of greater than 30. Also, th. greater the ivimber of 
transmission sites, the greater the effect of avcrai.e .er cost on ^otal 
■ system cost. A high t value means an expensive systetr.. a low •-•alue .sugge.sts 
a less expensive system. 

ITFS Broadcast Studio 

An ITFS broadca.'^t studio contains the eq.-ipmeat necessary to feed the 
programming into the transmitter including whatev.-r format is used to play 
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although this is hi^^hly variable. Estimates from different organizations 
have provided a range of per hour costs from $2.00 to $20. The stock of 
cassettes each studio requires is (PQ), P,the number of school d^ys in four 
weeks and Q, the number of program hours per day. P is taken to average 20. 
If programs are repeated during the week, then the hours of programming on 
tape will be lower than the number of broadcast hours. Microwave and satel- 
lite broadcast can also be used, as interconnecting modes though Sections II 
and III. are based upon interconnection by mailed materials. 

Scho ol Headend 

The school headend component for the ITFS system is the same as under 
the satellite system. ' . . 

School Rece ptio n 

A parabolic antenna, antenna mounting and down-converter are required 
at each school. The cost of this equipment should be about $1,500 and the 
equipment should last ten years. Additional costs could be incurred if the 
antenna requires a tower. 
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$5,00 could become important. 
School Headend - School Reception 

Besides an amplifier at the school headend, a mailed materials system 
requires videocasse tte machines at the headend. Effectively, videocassette 
machines play a role analogous to reception equipment in systems based on other 
delivery modes. One videoc'assettc machine is required for every six hours of 
broadcast time over the school's wiring system. Comments made under the 
Videocassette Machine component are applicable here, 

CABLECASTING 

CATV in the United States is beginning to experience the rapid growth 
many observers thought would occur a decade ago. The FCC made, a ruling in the 
spring of 1976 which will likely increase the rate of growth of CATV systems 
even further. There is abundant'evidente that the new FCC rulings are partially, 
at least, a response to the widespread iiew among CATV system operators that 
individual set-to/'^conver ters arc (1) ilnduly expensive, representing up to 
40% of total system costs in some instances, (2) a major source of 
system maintenance problems, and (3) a favorite target for thieves. 
Withthe new regulations in effect, it becomes both legal and practical to wire 
up communities with a single or dual cable system which incorporates no house- 
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cable and broadband solid scate amplifiers which are essentially linear over 300 
>niz. In brie£, they will be able to cablecast high quality video over very nearly 
300. MH. with high mean time between failures av.d (owing to amplifier boxes using 
plug- in modules) with low adjustment and maintenance costs. Old systems seldom 
share these virtues. The combination of high cable losses and non-linerar ites of 
the trunk amplifiers effectively limits their video signal carrying c^^acity 
to a very few more channels than the 6 to 12 they are presently cablecasting. 
Accordingly, the following remarks will be primarily (though not exclusively) 
applicable to 'new' sy^-.tems. ^ 




" A glance at the attached chart shows that an iniagined new system will hava a 
great deal of room for cablecasting video signals, particularly in the mid-band 
;,nd super-band regions. Even assuming that the spectrum space below 54 MH^. is 
'set aside for upstrean. signals ...,d filters, and the 88 to, 108 band i. reserved 
for FM, audio, this still 1 ...v.vs- a theoretical max Lr.um of 23 channels of spectrum 
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have to be interconnected, and it is presumed that mailed materials will 
be ii.sed. 

The key to cable cost is the concessions the cable operator can be 
convinced no give to the local municipal j ry . ^ Strong bargaining before a 
local license is granted can ensure schools being hooked-up and that they can 
have access to channel space either at a nominal cost or no cost at all. Cable 
op(?rators find that community good will can be acquired by making excess channel 
space available. 

C able Re ntal 

Rental fee for cables can be expected t:o bo highly variable. One channel 

will com^Tionlv be avilable for fvee, and any unused channel space might also be 

I 

had for tree unless extra tape machines and operators are required at the headci;d 
If it is necessary., a modulator per channel can be in.stalled at the headend to 
access unused space between channels. As discussed above, modulators cost .ihoiit 
$2,500 with one needed for each channel » The expected life of a modulator is 
ten yc^ars. 

School Headend 

Switch, amplifier and converter are required at the school headend for 
the cable system. The price of the switch ard amplifier is $1,000, converters 
cost $50. This equipment should last ten years. 




or four channels, this means of iiuerconnection should remain available. 



The number of schools able to receive PTV broadcasted programming is 
limited to the broadcast range of the s,tations. There is also the additional 
limitation that since most stations operate on one channel, only about six 
hours of programming can be broadcast daily. 

Broadc astin g Fee 

Whether or not a local PTV station is compensated for providing ITV, 
operating the station is expensive (although operating and capital costs 
vary highly from station to st^^tion). A figure of $150 per broadcast hour 
was derived from New York State data as an estimate of cost with Q hours 
broadcasted daily for 180 days. The $150 can be thought of as an average 
over the bN stations wherry b equals the inverse of, the average number of 
schools, N, per station. 

School Hea dend 

For UHF stations, it may he desirable to install a convertor at the 
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* These comments are designed to accompany the cost analysis in Chapter Two, 
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Satellite System Comparative (Jost s^zz»,/--)u t p:?u,uuu 
Satellite System, Comparative Cost per School: 

$228,750 + $90,000 



+ 920 = C/N 



c<(C/N) ^ _ $228,750 + $90,000 
jN 
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